














A nuclear reactor photographed by its own radiation. 








TYPE 1305 
ANTI-FREEZE 
REGULATOR 


e ry e e & & & & 


PR 
The Type 1305 is an anti-freeze regulator for use o a L & 
when a pilot operating medium or similar minor aA S$ 
flow is required. The inlet is installed directly in the 

warm gas flow line. Heat from this flowing gas is Inlet Pipe Connection—1”—11—¥2 NPT. 


transmitted to the low or reduced pressure gas Outlet Pipe Connections—4”—18 NPT, 
Pressure range 

Maximum body pressure 3000 psi. 
temperature of reduced pressure gas and regulator (Special —4000 psi with 1/16” orifice). 
body to prevent hydrate formation conditions which Reduced pressure ranges 10-225 psi. 
Capacity—Up to 10 CFM. 


through the fins on the inlet adaptor, thereby raising 


result in regulator freeze-up. 





FEATURES: 3. Sturdy, reliable construction utilizing brass 
castings and forgings. 

4. Regulator is easy to install and simple to 
disassemble. 


1. Reversible double disc holder provides an 
extra valve disc. 

2. Body has second outlet for relief valve or 
gauge connection. 


...and the companion Type 1306 
for use on oil lines. 


Utilizes either flowing oil or oil and gas mixtures 
from well head for heat source to regulator body at 
point of gas reduction or pressure breakdown. Gas 
source must be from separator or accumulator. 


FISHER GOVERNOR COMPANY e Marshalltown, lowa 


(i Rn LR ARR REECE MEE CON 
WORLD LEADER IN RESEARCH FOR BETTER LIQUID 


LEVEL AND PRESSURE CONTROL 


For é rmation circle 3 on inquiry 
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NEW SiZc-CWerc 
TIME DELAY RELAY 


LOOK at the qualifications the new 
SILIC-O-NETIC Time Delay Relay has 
for your requirements. Even with its small 








size, it’s a load carrier in itself .. . in most 






cases eliminating the need for an auxiliary 






relay. The time element which is hermet- 






ically sealed has only one moving part 
... forever free of dirt, dust and moisture. 
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The SILIC-O-NETIC Time Delay Re- 


® : lay employs silicones . . . operates 
dependably on a hydraulic-mag- 
netic principle regardless of position 


or frequency of operation. This re- 





e lay is available with timings up to 
h K § 0 | lJ TE four minutes. It has a service life 
measured in many millions of opera- 


tions . . . yet Heinemann high 


production techniques make it avail- 
DEPENDABILITY ro] o) (com Zolt elm COD at ON) Bi 


HEINEMANN 


ELECTRIC COMPANY 


136 Plum Street 
Trenton 2, N. J. 










COMPLETE DATA and graphic illustrations 
of the SILIC-O-NETIC operating principle; 
forms, models and timings available are in- 
cluded in Bulletin 5001. 

A copy will gladly be sent to you upon 
request. 
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INSTRUMENT PANEL 
and CONTROL BUARD 


me 


Benchboard 
Console 


Five Section 
Cubicle Control 
Board and 
Lighting Canopy 


Cubicle 
Section 


Refinery Cubicle 
with Mimic Flow 
Diagram in Color 


FALSTROM YOUR LOGICAL CHOICE! 


Experienced designing and quality fabri- 
cation assure the efficiency of any indicat- 
ing, recording, or control installation. 
Whether you are planning new construc- 
tion, modernizing existing installations 
or adding to present equipment, FAL- 
STROM offers long years of experience 
and the most modern facilities for fabri- 
cating to your specifications or recom- 
mending standard designs. In any case, 


by specifying FALSTROM you specify. 


the highest possible quality metal work- 
ing techniques known to the industry. Es- 
timates on your needs will be supplied 
promptly—call or write FALSTROM to 
arrange a consultation. 


WRITE FOR BULLETIN #125 


Visit our booth 27214—Ist floor at the 
Eighth National Instrument Exhibit—Hotel 
Sherman, Chicago, September 21-25, 1953 


SINCE FALSTROM 
wines COMPANY 


92 Falstrom Court, Passaic, New Jersey 


DESIGNERS, ENGINEERS AND BUILDERS OF 
CUSTOM METAL PRODUCTS FOR INDUSTRY 
‘ e 3 
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AIRCRAFT ELECTRICAL 





HIGH TEMPERATURE, MOISTURE 
ND FIRE RESISTANT! 


RE RESISTANCE OF GLASS FIBERS, 
DING PROPERTIES OF SILICONE, 
TANCE OF TEFLON * 


ren ws 
0 ‘SOL TS, OIL, FUEL, HYDRAULIC FLUID, 


“CIRCUIT INTEGRITY IN AN EMERGENCY 
SUFFICIENT LENGTH OF TIME TO COMPLETE 
PROCEDURES. 


“for coniplete data on High Temperature Cable 
- fo Air Force Specification 32659 


WIRE to the latest Military Specifications 


ANL-W-5846 A CHROMEL-ALUMEL 
“MIL-W-5845 A IRON-CONSTANTAN 
~MIL-W-5908 A COPPER- CONSTANTAN 


WITH THE SAME HIGH QUALITY MATERIALS AS OUR HIGH TEMPERATURE CABLE 
" ncoage and types, specify LEWIS thermocouple wire for dependable thermocouple, thermometer installations 


.¢ 


* Du Pont trade-mark. 


THE LEWIS ENGINEERING CO. 


N-AIUoG AT U- C.K | ee ON NM: ECG 4t 8 G6 ee 
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te simplify 
data analysis... 


A SPECIAL PURPOSE DEVICE... designed-developed 
by LIBRASCOPE for a specific computing need 
the simplification of flow chart data reduction of 
graphic panel strip chart recorders by square root 
extraction and integration. The Square Root Plani- 
meter was designed and developed by LIBRA- 
SCOPE as a special purpose device for industry. 
LIBRASCOPE offers this service for your application 
perhaps the solution of problems confronting 
you in simplification of Data Analysis. For infor- 
mation concerning this or other special purpose 
devices, or assistance in solving your particular 
computing-controlling problems, consult LIBRA- 
SCOPE, manufacturer and designer of mechanical 
and electrical analog computers, digital computers, 
input-output devices, controls and components. 


FLOW CHART TOTALIZING OF COST ACCOUNTING DATA 


AT THE STANDARD O!L COMPANY, EL SEGUNDO, CALIF. 


Computers and 
Controls 


, 
1607 FLOWER STREET + GLENDALE, CALIFORNIA 
’ 


A SUBSIDIARY 


If you desire the challenge of advanced 
design fields and qualify in education and 


THE SQUARE ROOT PLANIMETER 


Flow chart totalizing of miniature 
panel strip chart resorders manufac- 
tured by Brown Instruments, Moore 
Products, The Swartwout Company, 
Taylor Instrument Company, and 
others. A true square root extrac- 
tion and integration without ap- 
proximation. Also available for 
linear integration. Accuracy com- 
parable to stability of chart paper. 


a eo 


experience, write to Dick Hastings, Personnel Director. 
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THE MAGAZINE OF MEAGURE MENT 
INSPECTION + TESTING *- CONTROL 


Published by 
The Instruments Publishing Company 
845 Ridge Avenue 
Pittsburgh 12, Penna. 


Richard Rimbach, Publisher 

Manoel F. Béhar, Editor 

Milton H. Aronson, Technical Editor 
David S. Aland, Associate Editor 





DISTRICT OFFICES AND MANAGERS 

Altadena, Calif., M. D. Pugh, 2721 N. 
Marengo Ave., Telephone Syca- 
more 7-2894 


Boston 14, James Condon, 133 Marl- 
borough St., Telephone Common- 
wealth 6-5961 


Chicago 1, Harold W. Haskett, Room 
2101, 228 N. La Salle St., Tele. 
Central 6-8963 


Cincinnati 5, Harold W. Haskett, 742 
Elberon Ave., Telephone Grand- 
view 4323 


St. Louis 1, Mo., James R. Wright 
(Missouri, Southern Illinois, South- 
ern Indiana), Stephen E. Wright 
(lowa, Nebraska, Kansas), 706 
Chestnut St., Telephone Chestnut 

1965. 


New York 17, Richard Rimbach, Jr., 
525 Lexington Ave., Rm. 359, Tele- 
phone Murray Hill 2-0821 


Philadelphia, Robert H. Maxwell, 7 
Wilde Ave., Drexel Hill, Pa., Tele- 
phone Clearbrook 9-4342 (Phila. 
Suburban). 


Pittsburgh 12, C. Goldcamp, 921 Ridge 
Ave., Telephone Fairfax 1-0161 
Dallas, Texas, Edward F. Wright (Ok- 
lahoma-Texas-Louisiana) 505 N. 
Ervay, Rm. 310. Telephone Pros- 
pect 0189 


London. W.1, England. John C. N. 
Hughes, Crown House, 143-147 Re- 
gent St., Telephone Regent 3891 





MEMBER SUBSCRIPTION RATES 
For One and Two Years. 


United States, U. 8. Possessions, 
and Canada $4.00, $7.00. 


Latin America and Australia 
$5.00, $8.00. 


All other countries axcept those 
noted below $6.00, $10.00. 


ubseriptions not accepted from Austria 
Czechoslovakia, Eastern Zone Germany 
" Poland, Romania, Russia and Yugoslavia 
Payments from outside the U. S. A. must be in 
the form of an International Money Order or 
check on a U. 8S. Bank 
Position and company connection as well as 
products manufactured must be indicated in all 
subscription orders. 
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All-ceramic and metal, close 
control rheostats for unsur- 
passed dependabilit vy and 
smoothness of operation. Ten 
stock sizes, 25 to 1,000 watts. 





Five compact models, 10 to 
100 amperes, AC. up to 12 taps. 
All-ceramic and metal con- 
struction. Silver-to-silver con- 
tacts, with self-cleaning rotor. 


A wide range of dependable, 
fixed. adjustable, tapped, and 
non- inductive, power wire- 
wound resistors. Also a wide 


range of precision resistors. 


Single layer R.F. plate chokes 
and power line chokes. on 
steatite or plastic cores. Pro- 
tected by a special moisture- 


resistant coating. 


WRITE on com- 

GS pany letterhead 

OHMITE MANUFACTURING COMPANY ms "eee for Catalog and 
nx . Engineering Man- 


4886 FLOURNOY STREET, CHICAGO 44, ILLINOIS 
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Nothing You Build Into Your Product 
Can Count tor More / 


1260 


This compact Reset Counter, shown actual 
size, is a standard built-in part of many 
makes of business machines, cameras, coin 
machines, compressors, die casting machines, 
hay balers, laundry equipment, plastic mold- 
ing machines, punch presses, shoe machines 


. and what have you? It counts turns, 


strokes, pieces or other units of perform- 
ance and output . . . supplying facts- 
in-figures that help toward closer 


Instruments 


Countrol. Find out how your product can give 
your customers a new usefulness, with these 
or other Veeder-Root Counters for mechan- 
ical or electrical operation. Write: 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


Chicago 6, Ill. * New York 19, N. Y. « Greenville, S. C. 


Offices and Agents in Principal Cities 


\ Montreal 2, Canada * Dundee, Scotland 


y “The Name that Counts” 





PULSAFEEDER 


OPERATES 
AT FULL CAPACITY 
AND FULL RATED 


' 


The Lapp Auto-Pneumatic Pulsafeeder 
has made possible automatic continu- 
ous processing in many processes in- 
volving chemicals or mixtures which 


have not been satisfactorily handled 
by pumps of conventional construction. 
In this construction, pumping rate is 
controlled by instrument air pressure 
responsive to variable flow, pH, tem- 


perature, liquid level, pressure, or any 
. 
other instrument-measurable process- 
ing variable. And now, new improved 
‘Auto-Pneumatic instrumentation pro- 
ere: vides for greater capacity and/or pres- 
Bi ¢ , } ‘ (ee ' gs 
sure—full ratings as listed for manu- 
Lapp Pulsafeeder is the combination . 4 
ae “ne ally-controlled models. 
piston-diaphragm pump for controlled- 
volume pumping of fluids. Recipro- : 
cating piston action provides positive ted 
displacement. But the piston pumps 
only an hydraulic medium, working WRITE FOR BULLETIN 300 with typical applications, flow 
against a diaphragm. A floating, bal- charts, description and specifications of models of various 
anced partition, the diaphragm isolates capacities and constructions. Inquiry Data Sheet included 
chemical being pumped from working from which we can make specific engineering recommenda- 
pump parts—eliminates need for stuf- tion for your processing requirement. Write Lapp Insulator 
fing box or running seal. Constant Co., Inc., Process Equipment Div., 121 Wilson St.,Le Roy,N.Y. 
pumping speed; variable flow results 
from variation in piston-stroke length 
—controlled by hand-wheel, or, in 
Auto-Pneumatic models, by instrument 
air pressure responding to any instru- 
ment-measurable processing variable. 
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OT EVEN Dry CEMENT 
» CAN PLUG THIS FLEX VALVE! 


: 


t Porete Manufac- 
turing Co., North Ar- 
lington, N. J., where 
precast concrete roof- 
ing slabs are made, 
production depends 4 
on a constant supply * 
of dry cement, unloaded through a pipe 
line under pressure. Using a rotary plug 
valve, it took 3 men an &-hour day to handle 70 tons. Fre- 
quently the valve jammed after only half an hour of operation, 
making it necessary to force the action with a bar. Often, in 
cold weather, the valve had to be heated. Then Porete discov- 
ered Flex Valve. For more than two years the Flex Valve 
shown here has given trouble-free service. One man now con- 
trols the diaphragm-operated mechanism with a simple lever. 
If you have a problem in controlling the flow of any hard-to- 
handle fluid, send for Catalog No. FL 382C. 


(Pat'd & Pat. Pending) 

Will outwear any metal valve on abrasive service. Proven 
minimum 11 to 1 life over metal @ Full pipe capacity ©@ Will 
not freeze up in outdoor service Excellent 
control characteristics in first Ys of trave @ Com- 
plete closure for bubble-air tightness ® Tight on 
grits up to Ye” @ No obstructions, pockets, 
or internal parts « Valve body available in 
pure gum rubber, neoprene, butyl, buna-n, 
buna-s, food stock and special compounds. 


oS 


YOUR MONEY BACK IF IT PLUGS 


Represennetives tn Principal Cites VALVE CORP. 


Palisades Park, N. J., U.S. A. 


Gffiliates: FARRIS ENGINEERING CORP. © FARRIS STACON CORP. © FARRIS HYOROSEAL CORP. * FARRIS HYDROTORQUE CORP, © FARRIS PICKERING GOVERNOR CO. 
le 9 
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A new advance in automatic data reduction... 


ne FELED 


Automatically converts voltage 


into decimal digits... with 0.1% accuracy 


se rn ES | It offers these 
oo important advantages= 


Provides 0.1% accuracy 

( + 999 counts full scale). 

Provides for minimum full-scale input of 
10 millivolts (10 microvolts per count) 
and maximum full scale input of 1.0 volt 
without external attenuation. 

Reads these low voltages without D.C. 
amplification and digitizes higher voltage 
by means of attenuators. 

Requires only 0.8 second or less 

for balancing. 

Uses a simple bridge-balancing circuit. 
Does not hunt or oscillate. 

Relays digital output to neon lamp bank, 
punched cards, an electric typewriter, 
magnetic tape or punched tape. 
Recognizes sign of input voitage. 
Provides for zero reference shift. 





Thermocouples pre Program 
Strain Gauges ee Unit Punched Cards 
Telemeter Receivers Electric Typewriter 
Record-Reading Devices Magnetic Tape 
Analog Computer Output Punched Tape 
Pressure Measuring Elements The Teleducer also serves as a general purpose 

precision recording laboratory voltmeter. 


TELEDUCER Technical Bulletin 104 and Technical Bulletins 106 and 107, 
giving specifications on the Program Unit and Electric Typewriter, will be 
mailed you upon request. Coupon below is for your convenience 


Turn hours into minutes 
; - : Mr. Preston W. Simms, Dept. 1-9 
with automatic data reduction Telecomputing Corporation, Burbank, California 
Please send me Teleducer Bulletin 104 


{_] Please send me Bulletins 106 and 107 on the Program Unit and 
Electric Typewriter. 





Name 


CORPORATION 





Company 
BURBANK, CALIFORNIA 





Street Address ~ City and State 
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PYROTRON 


bw BAILEY 


Your best buy for Precision 


Temperature Measurements 
In the -300; to 1200; Range 


Check These Exclusive Bailey Advantages 
of Resistance Thermometer Operation 


Y/ Resistance thermometer operation over a 
complete range from —300F to 1200F has 
been made possible by Bailey's development 


of a low-cost platinum resistance element. 


yp Resistance thermometer operation requires 
no standard cell, dry battery and cold june- 
tion compensator, Uses 115 volt a-e source. 
Strong signal and high precision of resistance 
element as compared to thermocouple makes 


possible the use of narrow range spans. 


y The Bailey Pyrotron is calibrated at the fae- 


tory and remains accurate; no periodic re-cal- 


PYROTRON RECORDER 








METER COMPANY 


1041 


| CLEVELAND 10, OHIO 
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IVANHOE 


ibrations required, Since all clements are 
matched it is not necessary to calibrate each 
recorder to its element. 

VY Kecorder is sensitive to 1/10 of 1% of range 
span. 

yp Ordinary copper lead wires permit remote 
location of recorder with respect to the tem- 
perature sensing element, 

VY For complete information, write for bulletin 
230-C on the Bailey Pyrotron Electronic 


Resistance Thermometer. P-27-1 


TEMPERATURE SENSITIVE 
RESISTANCE ELEMENT 
IN PROTECTING WELL 


Coutrols fer 
TEMPERATURE 
PRESSURE 
GAS ANALYSIS 
FLOW LEVEL 
RATIO 


ROAD 





ASKANIA 
CONTROLS 


Inland Glass Works 
panel houses Askania 
draft, combustion, and 
automatic reversal con- 
trols. 


What's — 
in the 
Crystal 
Ball? 


i 


~ ‘ 


Usually it's coffee. Club Aluminum’s Inland Glass Works turns out these sparkling 
coffee carafes, hand-blown and crystal clear. Complete Askania controls for the 
glass tank help keep uniform quality, conserve fuel. 

As glass tanks go, this one is a midget. Only 20 tons. But it proves that even small 
operations can justify the best in automatic controls. 


Askania controls may be in the crystal ball for you. Send us your problem and find out. 


Write for Bulletin 139, on pressure, flow and ratio controls; Bulletin 124, on glass 
tank controls; Bulletin 159, on automatic reversal. 


ASKANIA ) REGULATOR COMPANY 


262 E. Ontario Street, Chicago, Illinois 


Subsidiary of General P. Equip 


(Corp 
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Keep TABS on Wis KING 
~ PERFORMAMCE 


Chester ENGINEERED plastic insu- 
lation, laboratory and field tested to 
more than meet specifications provides 
both easier working qualities and 
longer service life. These rugged plas- 
tic coatings offer maximum immunity 
to abrasion, weather, oil and most 
chemicals. Smooth and pliable, they 
pull through channels and conduit 


JAN-C-76 
WIRES SSS 


SRIR, SRHV, SRRF, WL 


easily and offer excellent appearance 
in open wiring. Chester single or multi- 
conductor wires and cables are avail- 
able for electrical, electronic, TV, 
radio, telephone and many other in- 
dustries. Call or write for illustrated 
bulletins, today! 


LACQUERED 





a AND 





NYLON WIRES 


105°C, 90°C, 80°C 
UL APPROVED; § =e 


120°C *Solid colors or spiral marking 


SHIELDED 
WIRES & CABLES 














FLEXIBLE —— INSTRUMENT 
Do ———— aS WIRES 
TV LEAD-IN —— = aN COAXIAL 
WIRES CABLE 


COMMUNICATION SPECIAL 
WIRES & CABLES meme" SSS wines & CABLES 


TO SPECIFICATIONS TO SPECIFICATIONS 


— 
Visi? US AT {HE 
fons or raved) 


1.R.E. SHOW 
BOOTH 4-704 


FOURTH FLOOR 


“/ , / 
HAS THE ANSWERS 


re Plasticord and Piast 
res are availab| i 


© in standard COnstruc 


om 
n built to specifications 


tion to unusual For a Practi 


insulat wirin r lem r es 
ated 9 Probi s sit: w 


rite 


C 8.83.7. 2 8 ° N E W ae oe ae 


REGISTERED 


U.S.PAT.OFF.. | 
a hy “4 


L datas eee one 
For more inforn 


Page 1266—IJnstruments—Vol. 26 





New miniature transducers 
expand the scope of 
dynamic recording systems 


A BASIC PROBLEM in transducer design is 
reduction of size to a point where char- 
acteristics of the device under test are not 
affected. Two new transducers developed 
by Consolidated combine unusually small 
size and weight with operating character- 
istics fully comparable to previous larger 
instruments. 

The 4-310 Pressure Pickup features a 
direct-sensing diaphragm and is mount- 
able flush with any surface to avoid both 
volume changes in the pressure chamber 
and spurious turbulence patterns. It is 
valuable for aerodynamic pressure surveys 
and other high-frequency liquid or gaseous 
pressure measurements. 

The new 4-118 Velocity Pickup is us- 
able at high temperatures in any plane of 
orientation. Its output equals instruments 
many times its size and weight, yet it has 
no loading effect on structures being 
tested. Applications include — turbine, 
supercharger, rocket and jet engine vibra- 
tion studies. 


Vibration can be easily, precise- 
ly measured and monitored by 
combining the Velocity Pickup 
with Consolidated’s Vibration 
Meters, described in Bulletin 
1505B. 


SRP PEA 


. 
4-310 pressure pickup 
Sensitivity: 4 mv/v of applied ex 
citation. 
Ranges: 5, 15, 50, 150 psi 
Temperature range: — 100 F to 
+250" 
Sensitive element: 350-ohm, 4-arm 
resistance bridge 
Excitation: ac or dc 
Linearity and hysteresis: excellent 
characteristics. 
Acceleration response, zero and 
sensitivity drift: negligible 
Versatility: usable for liquid or 
gas measurements. 
Size: diaphragm diameter 
length %” 
Complete specifications in 
letin 1S34A-X6. 


locity pick 

4-118 velocity pickup 
Output: 100 mv/in./sec. @ 250 
cps. 

Frequency range: linear * 10% 
from 50 to 500 cps over range 
of 65°F to + 500°F. 
Amplitude limits: to 0.12” peak- 
to-peak 

Transverse sensitivity: negligible. 
Sensitive element: self-generating, 
nominal 700-ohm de coil re 
sistance. 

Total weight: 1.3 ounces. 

Size: 44” diameter, height 1”. 
Complete description and speci 
fications in Bulletin 1535-X6. 


Transient or high-frequency vi- 
brations and pressure changes 
can be recorded for detailed 
study with Consolidated’s Re 
cording Oscillographs. Send for 
Bulletin 1SOOB 


Miniature transducers 


Consolidated Engineering (aa 


CORPORATION ‘ Consolidated’s new miniature transducers, among the 
300 North Sierra Madre Villa, Pasadena 15. California instruments smallest ever designed for pressure and vibration mea- 
vine for science surement, are adaptable to the most exacting mount 
Sales and Service through €8€ INSTRUMENTS, INC., ing requirements 
a subsidiary with offices in: Pasadena, New York, and industry 
Chicago, Washington, D. C., Philadelphia, Dallas 
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can you pay too much 
for industrial 


sorta a) 








Note Absence of Complex, Costly Mechanisms 
In Electronic Chassis 


Simple, sturdy, unitized construction with few units. Low 
initial cost and easy, inexpensive maintenance. The elec- 
tronic chassis is compact, with components operating 
well below their ratings ensuring long service. An AC 
actuated bridge circuit eliminates direct current source 
and replacement of dry cells. The complete unit can be 
changed in a few minutes——and a spare chassis can be 
supplied for use as a stand-by. 





Other Examples of Fielden Simplified-Instrumentation 
TELSTOR 


‘ Electronic 
instrumentation ? Level Indicator 
. Circuitry is simplicity itself 
and only | vacuum tube is 
employed. Yet TELSTOR 
measures continuously — 
with accuracies to +2% 
—the levels of liquids, di- 
vided solids or interface. 
fi e lde nsa ys YES =e Readings canbe recorded 
up to and over | mile. 
Maintenance is easy—no 
floats to stick or leak—no pneumatic or hydravu- 
lic tubing. Cost is gratifyingly low. 


when you're paying for sophistication. 


This is the hyper-accuracy and fancy features 


you rarely need—yet these can multiply ; TEATOR 
Electronic 

Level Control 
Provides level control as 
close as Ae" of any ma- 
terial that flows—liquid, 


the essentials —at a realistic price. divided solid or interface—conducting or non- 
. ; . . conducting—wet or dry. Can also be used for 
Here is a practical case in point. . . accurate indication. No moving parts—only 1 
radio tube. Simple failsafe, high-or-low-level 
control circuit operates visual or audible alarms, 
motor starters, solenoid valves, timers. Low initial 
cost—easy installation. 


our instrumentation costs. For most 
y 


applications, the new Fielden concept 





of simplified instrumentation provides all v 





New Fielden Resistance Thermometer Recorder if E K TOLO ob 


This new Fielden self-balancing type recorder Electronic 

measures temperature up to 600°F. with an inherent Recorder 

accuracy of + 0.5% of full scale. It measures spans Accurate to +1% of full 

of 50°F. or less if required—with linear scale on all scale, yet has simplified 

spans up to 600°F. Interchangeable bridge units design—only 4 principal units. Self-starting op- 

permit change in range and type of measurement eration, directly from low energy sources, with 

without rewiring. Up to 4 simultaneous inputs various recording speeds to suit applications. 

allow addition, subtraction or averaging. Available with electric or pneumatic controls. 
Supplied as portable or industrial unit—easily 
installed by flush or surface mounting. Dust-tight, 
weather-proof case prevents deterioration by 
atmospheric or other conditions. 


FIELDEN INSTRUMENT DIVISION 
ROBERTSHAW-FULTON CONTROLS COMPANY 


i N ST R UMEN T D i Vi S i O N 2920 North 4th Street, Dept. A, Philadelphia 33, Pa. 
Send me full details of Fielden Simplified |) Resist- 

- MPANY , a ance Thermometer Recorder, TELSTOR Indi- 
ROBERTSHAW -FULTON CONTROLS CO cator, TEKTOR Control, TEKTOLOG 


Recorder. 


MULTI -POINT RECORDERS 


ELDEN 
SEE THE NEW Fi INSTRUMENT . 
AT THE . BOOTHS 162-16 


Chicago, Sept 





aq new 
electronic flow meter! 


continuous integration 
—no creep at zero 








unaffected by normal 
voltage, frequency and 
temperature changes 


electronic operation 
provides high speed 
and greater accuracy. 


3 to 1 range calibration 
at recorder 


HAYS Electronic Flow Meter se... 


Since the circuit is of the electronic null-balance type, it is unaffected bons i 
by normal voltage and frequency variations. Also, neither temperature ii 
variations nor reasonable length of transmission lines affect the cali- 
bration of the instrument. 
The pen-drive motor is built for reversing duty. Normal variations 
in voltage and frequency have no noticeable effect on its operation. 
The integrator is continuous in operation and simple in mechanical 
construction. A micrometer zero adjustment for calibration is easily 
accessible. 
Indicators can be calibrated to read directly in rate-of-flow or other 
factors as desired. co RATION 
Write today for full information on the Hays Electronic Flow Meter 
Bulletin 52-1074-222, MICHIGAN CITY 8 INDIANA 
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 @ new 
miniature indicator! 





MEASURED cy AiR. | COPPER 


VARIABLE PILOT TUBING 











PNEUMATIC TRANSMISSION 





MEASURED a 
VARIABLE TRANSF. 

















ELECTRICAL TRANSMISSION 





removable units— 
Taiatelamiiittaaliatelitedal 


easy to read—5 inch 
Yael (- Malem oYolgel (ob 4 


easy correlation of easy zero check 
cllehiye md tlavailelats from the front 


HAYS Miniature Indicators 


Vari 
c A 

2 Recorders 
Phis miniature instrument is especially suited for remote indication of Re 


Test « 
such variables as pressure, draft. flow or level. caeecala Vaud Walak Goapele 
The scale is only 5 inches long — easy to read internally illumi E 7 ee 
nated. Choice of pneumatic or electric transmission, 

Also available is the Hays direct reading miniature gage for indicat 
ing pressures of fluids (steam, water, gas. oil, etc.) directly. 

Gages are arranged for flush or semi-flush mounting. Either a yoke 
mounting. for as many as 12 units, or a kevhole clamp mounting for 


individual units can be provided, 
€ ORATION 
Write today for full information on the Hays Miniature Indicates 
Bulletin 52-1075-223, MICHIGAN CITY 8 tNDIANA 
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wrerever pln b lp 


sensitive control is required 


SUGGESTED 
APPLICATION 
SCHEMATICS 


TO CONTROLLEO 
circuit 


Temperature Control 
and Protection 


——_——» £0 
CONTROLLED 
CIRCUIT 





Resistance Selection 


TO CONTROLLED CIRCUIT 


Temperature 
Differential 
Control 


— AI 7 a LLED 
) @ | ‘ P a ao 
a Sa ad 


Transistor 
Selection 


* CONTROLLED 
- CIRCUIT 


Low Level Light 
Detection and 
Control 
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WESTON 


Sensitrol Relays 


eliminate need for involved electronic circuits, and auxiliary power 
supplies. 


operate directly on values low as '2 microampere, or '4 millivolt. 


handle substantial wattage at 110 volts on non-chattering magnetic 
contacts. 


available with single or double contacts, fixed or adjustable, 
manual or solenoid reset. 


Designing, or redesigning, for greater simplicity, compactness or 
reliability, investigate these widely used, ultrasensitive relays. 
So sensitive that they operate direct on the output of thermo- 
couples, resistance bulbs or photocells, they enable designers to 
cut manufacturing and maintenance costs by dispensing with 
involved circuits and many troublesome components. To help you 
adapt these rugged relays to your problems, engineering assistance 
is freely offered. Write ... WESTON Electrical Instrument Cor- 
poration, 614 Frelinghuysen Avenue, Newark 5, New Jersey. 


—s ™ 





‘What's worth metering 
is worth metering right! 


. .. and Foxboro offers the right 
meter for any metering problem. 
Round and rectangular cases. See 
the varied types below. 


TYPE 26 
Meter Body 


TYPE 28 
Meter Body 


TYPE 27 
Meter Body 


TYPE 22 TYPE 29 


Meter Body 











measure- 


light weight and low 
cost, preferred for 
portable recording, or 
with 6” indicator, for 
mounting directly on 
piping. 





s) 
for differential ranges 
as low as 1” H20, 
especially for low 
pressure gas and air 
service. 


superior general use 
meter with all Fox- 
boro design features 
for high sustained ac- 
curacy and mainten- 
ance-freedom. 








longer float travel, 
grecter power, high- 
est accuracy meter 
ever built. 





leakproof 
ment at really high 
pressures without 
compromise in accu- 
racy. 


Specifications of Foxboro 
Meter Types Illustrated 


a flow meter type for every need 


From its complete line of flow meters, Foxboro can offer 
the best type — in the proper range and static pressure rat- 





MATERIAL | MAX. W. P.| RANGES 





Forged 


ing — for virtually any metering problem. They are avail- 
Steel 


able as indicators, recorders, controllers, and transmitters 
— with or without integrator. Foxboro also is the maker of 
the d/p Cell — the compact force-balance type flow trans- 27* — 


22 20’’—200” 





29 Cast Iron 1” —10” 





10’ —400” 





mitter which uses no mercury. 
The widest selection of flow instruments is only one of the 
responsible for Foxboro’s acknowledged 26 


Forged 


Steel 50”"—-400 


28 





Forged 


Steel 5000 100’—400” 


many factors 
leadership in flow metering. See how this factor — together 





id/p Cell] 316 S.S. 750-4000 25’—800" 




















with many superior, exclusive design features — give you 
*Type 27U is a uniform flow scale meter used for 
steam and other service where demand fluctu- 
ates widely. 100” range. Max. W. P. 2000 psi. 


the most value for your money. Write for Bulletin 460 on 
mercury meters, Bulletin 420-1 in d/p Cells. 


FOXBORO COMPANY 469 NEPONSET AVENUE, FOXBORO MASS. 


e 


FOXBORO ftow meters 


REG U.S PAT. OFF 
FAG ?’OER 2S IN THE a a ST AT Ee Se 
f a cle 19 


THE 


CANADA, AND ENGLAND 
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BUILT-IN SOLA REGULATED POWER TRANSFORMER 


ae — “5 Assures Positive Signalling 


| 


4 


and Protects Components 


ON KELLOGG NO. 5 TRANSMITTED 
CARRIER TELEPHONE SYSTEM 


Low voltages cause disconnects and false signalling on telephone 
carrier systems. Abnormally high voltages can result in damage 


to components and premature filament failure of electronic tubes. 


The Kellogg Switchboard and Supply Company provides depend- 
able performance, positive signalling and satisfactory transmis- 
sion by building in a Sola Constant Voltage Transformer as an 
integral component of their system's power supply. The custom 
Sola unit they employed automatically maintains voltage con- 


stant within +3% with line voltage variations from 95 to 125 volts. 


Like Kellogg Switchboard, you can assure reliable performance 
of your electronic equipment. Make sure of the proper input 
voltage with a Sola Constant Voltage Transformer. Any reason- 
able combination of plate and filament voltages can be provided 


to meet your specifications. 


Sola stabilizers are static magnetic regulators . . . regulation is 


continuous and automatic . . . response time is 1.5 cycles or less. 


There are no moving parts, no tubes, no manual adjustments. 


, . ee F 
ee a ee The cost is reasonable. Regulation within % with line voltage 
three channel Transmitted Carrier Telephone Ter- fluctuations as great as 30% can be provided. Your inquiry will 
minal made by Kellogg (an Associate of International : 

Telephone and Telegraph Corp.) The Sola Constant receive prompt attention, 

Voltage Transformer is a standard component of 

the power supply chassis at the top of the rack. 


BUILD-IN AUTOMATIC VOLTAGE STABILIZATION WITH COMPLETE 
CATALOG 


AVAILABLE, 


S OLA a. bl 


— -_ i eal 














. © Fluorescent Lighting © Cold Cothode Lighting @ Mercury Vapor Lighting ® Luminous Twbe Signe © 
TRIC CO., 4633 W. 16th Street, Chicago 50, Illinois, Bishop 2-1414 © ~~ NEW YORK 35: 103 E. 125th Sf, TRofalgor 6-6464 
- PHILADELPHIA; Commercial Trust Bldg., Rittenhouse 6-4986 © BOSTON: 272 Centre Si., Newton 58, Mass., Blgelow ‘te ee 
“CLEVELAND 15: 1836 Euclid Ave, PRospect 1-6400 © KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 © ~—-Repreventutives in Principal : 





e 20 nq y card 
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..- Thanks to a W&T Precision Instrument 


FEATURES: 


¢ Scales are made with a precision dividing machine 
Precision bore tubing provides accuracy with inter- 
changeability 


Float type indicator eliminates difficulty in reading 
meniscus 


Mercury-sealed valve permits evacuating the tube 
easily and quickly 


If you have a problem in the measurement or control 


W&T of pressure, write today for udditional information. 


PRECISION 


MERCURIAL WALLACE & TIERNAN 
—_e, PRODUCTS, INC. 


ELECTRICAL MECHANISMS AND PRECISION INSTRUMENTS 


Belleville 9, New Jersey Represented in Principal Cities 
In Canada, Wallace & Tiernan Products, Ltd. — Toronto 
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HAT’S NEW AT BRISTOL... 


Meet the WORLD’S SIMPLEST 








—— 





hehe 


AUTOMATIC CONTROLLING, 


for measuring, indicating, recording and 
controlling pressure, temperature, vacuum, 


flow, differential pressure, and liquid level 


Here are a few of the advantages of Bristol's 
METAGRAPHIC system: 


SIMPLICITY... fewer moving parts, fewer ad- 
justments needed, and less service required. 
Range changes can be made in seconds. 
FLEXIBILITY... all components are interchange- 
able. Units can be combined like building 
blocks to make up any kind of arrangement; 
functions can be located exactly where they're 
needed. 

TRUE PLUG-IN SERVICE... provides great savings 
in installation costs. And if trouble is suspected 
with any component, just pull the doubtful 
unit out and plug in a stand-by —without stop- 
ping any processing. The suspected unit can 
be taken to the shop and checked whenever 
time permits. You don’t lose any air pressure 
when changing units, either. Bristol's auto- 
matic sealing system prevents loss of signal to 
other components. 

NO TIME LAGS... in a four-pipe circuit the trans- 
mitter signal and the controller-output signal 
travel around a very short loop—which can be 
as little as three feet long. 





These are some of the important advantages of 
Bristol's METAGRAPHIC instrument system—the 
product of over 60 years of experience in irstru- 
ment making and application in practically every 
industry. Get the whole story by writing to The 
Bristol Company, 113 Bristol Road, Waterbury 20, 


Conn. 
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IT TAKES ONLY SECONDS to change the Bristol METAGRAPHIC 


receiver from a recorder to an indicator: Case door is opened... 


Here are 

the basic BRISTOL PNEUMATIC TRANSMITTER, 

components — with cover removed to show 
simplicity of the world-famous 
Bristol measuring element. 
The frictionless transmitter, 
with only one pivot and no 
flexures, will operate in any 
position, indoors or out. The 
unit is sensitive to extremely 
small changes in the measured 
quantity, as minute as 0.08% 
of range, including reversal. 


These instruments will be on exhibit in booths 
95, 96, 97 at the ISA Show in Chicago. 


RECORDING AND TELEMETERING INSTRUMENTS 





INSTRUMENT SYSTEM! 


eg 


Transmission instrument system. . . 


‘ 
































Recorder chassis withdrawn from case (air pressure is auto- Indicator chassis is plugged into same case. Control remains 


matically maintained) ... undisturbed throughout change-over. 


THE BRISTOL CONTROLLER can be 
plugged into back of receiver, 
placed at process, or used as 
a “blind ccntroller.” Available 
in on-off, proportional, pro- 
portional plus reset, propor- 
tional plus derivative, and 
proportional plus reset plus 
derivative. Experienced in- 
strument men will recognize 
this as a unit service-proved 
by thousands of installations.* 


HERE'S THE RECORDER CHASSIS, in 
retracted position. Now pen 
can be inked, set point and 
zero adjustment made with- 
out disturbing record or con- 
trol. You can bring up to three 
related variables, such as flow, 
pressure and temperature, in- 
to one receiver, Auto-manual 
switching is foolproof and 
“bumpless,” without disturb- 
ing valve position. 

*Licensed under C. B. Moore patents 


~ se 


4 q g (} THE DEPENDABLE GUIDEPOST OF INDUSTRY 


22 
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FOR Oth 
TESTING PROGRAM 


INSTRUMENTS 
AND CONTROLS 


For the past thirty-five years, the engineers of 
Hagan Corporation have designed and placed in 
operation systems of automatic control and in- 
strumentation to fulfill the requirements of 
thousands of projects. These have ranged from 
simple pressure controls to the complex systems 
of controls and instruments required for the 
largest aeronautical testing facilities. 

As a result of such long experience and aug- 
mented by an extensive research and develop- 
ment program, the engineers of Hagan’s Aero- 
nautical and Special Products Division are able 
to choose exactly the type of equipment best 
suited to the particular problem. They can use 
pneumatic, hydraulic or electronic components, 
singly or in combination. Hagan recording, in 
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dicating and integrating instruments, pneumatic 
or electric signal transmitters, and a complete 
series of Hagan Control devices are available 
for combining into systems which will achieve 
the desired results. 

Our clients include the leading aeronautical 
testing facilities of numerous governmental 
agencies, company research laboratories, United 
States Air Force testing facilities, metallurgical 
and process industries and prominent aeronauti- 
cal and automotive manufacturers. 

We will welcome the opportunity to demon- 
strate how Hagan engineers can render valu- 
able assistance in implementing your program 
of modernizing or extending your testing pro 
gram tacilities. 





These outlines of typical installations of Hagan control and 
instrumentation are a partial indication of the.scope of 
activities of our Aeronautical and Special Products Division. 


Plant No. 1 

A system of instrumentation and automatic con- 
trol has been installed in connection with a 
steam turbine driven blast furnace blower. The 
system measures the air delivery from the 
blower, correcting the measurement automat- 
ically for air temperature and barometric pres- 
sure, and adjusts the turbine speed so that blower 
is maintained at the set point. 


Plant No. 2 

Two separate gas flows are measured by ele- 
ments located in a single meter housing. A com- 
bining coupling operates a pneumatic transmit- 
ter which sends a signal to control valves, and 
automatically maintains a definite ratio between 
the two flow rates. This ratio is manually ad- 
justable. 


Plant No. 3 

Portable thrust stands, using the Hagan Thrus- 
Torq, are in regular use tor checking total thrust 
available in either jet or propeller driven 
planes. The air output signals from the Thrus- 
‘Torg units present an exact picture of the engine 
performance. 

Similar ThrusTorg units are also used in the 
largest permanent thrust stand built to date. 
This stand will accommodate any plane from 
the smallest fighter to the largest bomber. 


HAGAN 
HALL 
BUROMIN 

CALGON > 


Plant No. 4 


Hagan automatic controls were selected to main- 
tain pressure and flow conditions for one of the 
first supersonic wind tunnels in this country. 


Plant No. 5 
For one aircraft manufacturer, we have pro 
vided instrumentation for measuring mass flow 
of air, with continuous automatic compensation 
of the meter for temperature and pressure fac- 
tors. This equipment provides a record of “cor- 
rected” mass flow, as well as indications of the 
summarized “correction” factor and of the un- 
corrected flow reading. 

Similar equipment is used for true velocity 


measurements. 


Plant No. 6 

For a testing facility for jet engine components 
and accessories, a system of automatic control 
has been placed in service to maintain simulated 
flight conditions. The system is actuated from a 
Hagan program controller, having a manually 
adjustable time cycle. Test conditions simulate 
flight from sea level to 60,000 feet altitude, and 
returning to sea level. 


Plant No. 7 

Exhausters operating in series or in parallel are 
controlled for maintaining pressure ratio and 
pressure compensated surge point. 


HAGAN CORPORATION 


AERONAUTICAL AND SPECIAL PRODUCTS DIVISION 
HAGAN BUILDING, PITTSBURGH 30, PA. 
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LABORATORY 


INSTRUMENTS 
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WARNER & SWASEY USES VERSATILE G-E OSCILLOGRAPH TO STUDY MACHINE STRESSES, IMPROVE MACHINE STRUCTURAL DFSIGN 


G-E Oscillograph Helps Hold Precision Too! Quality 


The Warner & Swasey Company, Cleve 
land, Ohio, manufacturer of precision 
machine tools and turret lathes, has found 
the versatile General Electric PM-10 
oscillograph to be a valuable aid in de- 
termining the cutting forces on tools. The 
company also uses the instrument to 
determine forces on 


The decay wave of the natural frequencies 


machine members. 


in a portion of a casting is recorded by 
means of the G-E oscillograph. Study of 
the decay wave enables Warner & 
Swasey personnel to make improvements 
in machine structural design. 


RECORDS MANY QUANTITIES 
The G-E multi-element oscillograph is a 
general-purpose instrument designed to 


provide permanent simultaneous records 
of quantities such as voltage, current, 
time, speed, pressure, stress, strain, sound, 
and vibration 

Priced from $4000.00*, the PM-10 oscil- 
lograph is described in further detail in 
Bulletin GEC-449. Check for 


your copy 


coupon 





Gauss Meter Simplifies Flux Measurement 


The General Electric gauss meter is a 
compact, simple-to-use instrument, use 
ful in laboratory measurement of mag- 
netic properties. 

Since it measures flux 
point, the instrument can be used to plot 
flux distribution and the flux in iron 
portions of magnetic circuits. It 
provides a convenient means of checking 
the flux density and direction of flux in 
magnet gaps 

The gauss meter’s simplicity of opera- 
tion and ability to measure flux density 
in small or congested areas make it a 


density at a 


also 


valuable tool wherever magnets or mag 
netic equipment are used 


OTHER FLUX-MEASURING DEVICES 


Also available for more comprehensive 
magnetic measurement are the General 
Electric indicating fluxmeter and the 
Vol. 26 
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photoelectric recording fluxmeter. 

The indicating fluxmeter is a convenient 
instrument for accurately measuring d-c 
magnetic fields. With the use of a search 
coil, the instrument provides a precise 
measuring a wide variety of 
It is used mainly 
total flux, 


means of 
magnetic 
for measuring flux density 


properties. 


leakage flux, and reversal flux. 

The photoelectric recording fluxmeter 
provides a means of recording various 
flux values wherever permanent records 
are will of the 
properties that the indicating fluxmeter 


desired. It record all 


will measure 


BULLETIN AVAILABLE 
Detailed information on all three of 
these General Electric instruments for 
measuring magnetic properties is contained 
in Bulletin GEC-777. Check coupon 
f sf 24 


General Electric’s easy-to-use gauss meter is 
direct reading. A search coil is not needed 
No external power supply is required. 








FOR PRECISION MEASUREMENT 








New Features of G-E Portable 
Instruments Mean Longer 
Life, and Better Readability 


Highly accurate, easily read, and pre- 
cision-made, G.E.’s new line of DP-12 
portable instruments is ideal for labora- 
tory use. 

Twin to the DP-12 line 
DP-11 instrument group for less critical 
applications. The DP-12 instrument is 
accurate to within !4 of 1% of full scale; 
the DP-11 to within !4 of 1%. 


is the new 


IMPROVED SCALE 
The scale of the DP-12 instrument is 
a long, legible 5!) inches. Easy to read, 
this feature cuts down errors, speeds 
testing time. 


General Electric DP -12 instrument is easily read, 
and conveniently portable. Accurate readings 
are assured with long, 5'/2-inch mirror scale. 


Readability is further increased by the 
molded that 
flooding the entire scale with light from 
the front and three sides. 


SHOCK-PROTECTING BEARINGS 


Longer life results from spring-mounted 


plastic window permits 


jewel bearings which provide maximum 
protection against damage from shock. 


NEW MAGNETIC MECHANISM 
Improved shielding is provided by the 
““concentric-magnet”’ construction of the 
permanent-magnet, moving-coil mecha 
nism. : 
Priced from $116.00*. For further de- 
tails check coupon for Bulletin GEC-979. 





LABORATORY USES G-E ELECTROSTATIC VOLTMETER IN JET ENGINE 


G-E Electrostatic Voltmeter Aids in 
Studies of High-voltage Phenomena 


‘*The General Electric electrostatic volt 
meter has proved to be a highly reliable 
instrument in measuring high-voltage 
transient phenomena,”’ reports Frank 
Brown, Assistant Director of Research 
of General Laboratory Associates, Nor- 
wich, N. Y. Engaged in jet-engine ignition 
research, this company uses the G-E 
electrostatic voltmeter as a standard in 
their research studies. 

MANY USES 

The G-E electrostatic voltmeter is de 
signed for measurement of a-c or d-c 
voltage on systems where one line is 
grounded. Requiring very little energy 
for operation, the device is useful in 
applications requiring a high-impedence, 
high-voltage instrument. Typical uses of 
the electrostatic voltmeter include meas- 
urement of applied voltage during di- 
electric tests, study of electrostatic 
phenomena such as the generation of 
charges by moving belts, and when used 
with suitable auxiliary equipment for 
measuring peak-voltage output of mag 
netos. 

HIGHLY ACCURATE 

An accuracy of 2% of full-scale value is 
maintained for all ratings of direct cur- 
rent and alternating current up to 700 
cycles per second. 


GENERAL @@ ELECTRIC 


24 


IGNITION RESEARCH. 


RAPID RESPONSE 

The response time of the moving ele 
ment for full scale deflection is approxi 
mately 4 seconds. The combination of a 
light-beam pointer and conveniently dis- 
tributed scale allows accurate readings to 
be taken quickly and easily. The target 
appears on the scale as a bright line that 
can readily be seen under all conditions 
of external illumination 

ELECTROSTATICALLY SHIELDED 

Effective shielding against stray elec- 
trostatic fields is provided by the 
grounded case. 

The G-E electrostatic voltmeter is 
priced from $390.00*. Check coupon for 
Bulletin GEC-403 


*Manufacturer's suggested retail! price, 


SECT. A605-52, GENERAL ELECTRIC CO. 
SCHENECTADY 5, N. Y. 


Please send me the following bulletins. 
PM-10 Oscillograph (GEC-449) 

[| Flux-measuring Devices (GEC-777) 
] Portable Instruments (GEC-979) 


[] Electrostatic Voltmeter (GEC-403) 


NAME 
COMPANY 
STREET 
CITY 


ZONE STATE 
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What a Combination! 


For better contact assemblies... EXPERIENCE—35 years... 


FACILITIES—inelude complete resistance welding equipment. 


STOP | 
YOUR CONTACT TROUBLES ym % yy 
BEFORE THEY START es 
3 ar! y - Becks 
a” te 


1 ath 


These resistance welders occupy a part of 100,000 Resistance welding machine in the 
feet of floor space devoted to contact produc tion. Vallory Contact Engineering Laborators 


The complete facilities for making contact ing techniques... another important factor that 
assemblies at Mallory include spot. projection, assures precision and uniformity for the con- 
tape and point welding machines... as well tacts in your products. 

as five types of brazing equipment. Thus, 


Mallory engineers are unrestricted in their choice \ complete range of contact materials and pro- 


of the one best assembly method to fit’ your duction methods results in lower cost contacts 


particular needs. produced to your requirements, 


When you bring your contact problems to For complete information, write us today. Our 


Mallory, you get the advantage of an unequalled engineers will be glad to study your require- 


source of data and experience in resistance weld- ments... answer your questions. 


Expect more... 


Get more from MALLorY 


In Canada, made and sold by Johnson Matthey and Mallory, Lid. 110 Industry Street. Toronto 15. Ontari 


Electrical Contacts and Contact Assemblies 





Electromechanical — Resistors * Switches © Television Tuners ¢ Vibrators 
Electrochemical—Capacitors « Rectifiers « Mercury Batteries 
Metallurgical —Contacts ¢ Special Metals and Ceramics* Welding Materials 


ley eens Y SERVING INDUSTRY WITH THESE PRODUCTS: 


ALLOR 


MALLORY & CO. INC., INDIANAPOLIS 6, INDIANA 
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K « M introduced 


the molded diaphragm 
..-WHY? 


Unlike many conventional control valve diaphragms, 
K & M contour molded diaphragms maintain a 
constant effective area throughout the entire range of 





valve stem travel. Control variations are transmitted to 
the K & M inner valve without distortion for more 
accurate, more reliable flow regulation. And, with less 


possibility of any binding and sticking whatsoever. 


Furthermore, the effective area of the K & M contour 
molded diaphragm is particularly large. This 

greater area, combined with long stem travel, enables 
K & M Diaphragm Motors to provide virtually the 
highest “power factor” available. Thus, not only 








is the inner valve positioned more accurately, but 


sensitivity of response is also increased. 
To assure long term service under the toughest 
operating conditions, all K & M diaphragms are molded 


of tough, inert neoprene and fabric reinforced. 


In addition to contour molded diaphragms, K & M 
Control Valves incorporate other unique operating 


advantages, such as all steel topworks construc. 


tion with open-yoke design, and the two-bolt 

patented continuous seal method for positive 
diaphragm casing closure. 

WRITE FOR YOUR COPY of the new K & M Valve 
Engineering Data Catalog, Bulletin CV53. 

NEW .... Valve Size Slide Rule Calculator 

with LOW FLOW DATA. 

Available upon request. 





PTT TTT) 

















/ A 


KIELEY & MUELLER, INC. diaphragm control valves 


64 Genung Street Valve Makers 
& Middletown, New York Since 1879 
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You’re Always on the Safe Side 


4000 


WHEN YOU SPECIFY 


ASHCROFT 


DURAGAUGES 


Here is the gauge that provides absolute protection to 
the viewer from tube rupture due to any cause. 


In this new Ashcroft Maxisafe* Duragauge, an in- 
tegrally cast solid wall separates the dial from the 
Bourdon tube and movement. The entire back of the 
case is covered by a double spring-mounted safety 


the long-life durability and precision accuracy of 
standard Ashcroft Duragauges. It’s available in all 
Duragauge pressure ranges, Bourdon tube materials, 
case designs (except Types 1179 and 1279), and mount- 
ings, in 4%, 6 and 8% inch dial sizes. Ask for details in 
selecting Mazisafe Duragauges. Phone your local 
Ashcroft Gauge Distributor. 


release plate. Teflon coated and tightly fitted on a 
rubber gasket, the plate is held in place by a knurled 
knob, If the tube ruptures, pressure less than 1% p.s.i. 
will force the plate open and vent the discharge to 
the rear. 

Always be on the safe side. Get absolute protection 
against the possibility of tube rupture — specify the 
Ashcroft Maxisafe Duragauge. The Mawisafe has all 
*Reg. 


NOTE THE SOLID WALL 


that separates the dial from the Bourdon Tube and 
movement. Three 34” lugs on the back flange hold the 
Maxisafe away from the wall and permit the safety plate 
to release. The case design also provides easy, quick access 
to the movement and tube assembly for inspection, repair 
or recalibration, 


FOR FAST DELIVERY — buy from your Industrial Distributor. He stocks 
Manning, Maxwell & Moore products locally — saves you the trouble and expense 
of maintaining a large inventory in your own plant, 


A product of MANNING, MAXWELL & MOORE, INC. stratrorD, CONNECTICUT 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF ‘‘SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, 
BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 
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In Metering Gas, Versatile SK Rotameters 
Permit Quick, Accurate Flow Adjustment 


(On-The-Job Photos Courtesy of Metropolitan Utilities District, Omaha, Nebraska) 


SK Rotameters permit quick, accurate 
adjustment of flows, resulting in better 
operation. 

That's why Metropolitan Utilities Dis- 
trict, Omaha, Neb. has been using 
them since 1935. At this plant, SK 
Universal Rotameters measure the flow 
of 1000 BTU 0.68 Sp. Gr. natural gas. 
Gas flow from 500 to S000 cfh is 
measured at an operating pressure 
varying from 10 to 25 psig. 
Wherever dependable metering of flu- 
id rate of flow is required, SK Rotam- 
eters can be used advantageously be- 
cause 

(1) They have long scales, clearly 
marked for accurate reading; (2) they 
have only one moving part, the rotor, 
resulting in a minimum of mainte- 
nance; (3) they may be disassembled 
and cleaned without disturbing pipe 
connections; (4) rigid frame construc- 
tion absorbs pipe stresses and protects 


% 


metering tubel (5) they can be 
adapted for a host of different piping 
arrangements and a wide range of ap- 
plications. 

For most metering applications, the 
SK Universal Rotameter is used. To 
meet exacting, specialized require- 
ments, however, SK has developed and 
manufactures many other types of Ro- 
tameters. These include: Armored, By- 
pass, Chemical, Electronic Recording, 
Flow Alarm, Laboratory, Pneumatic 
Recording and others. 

Although varying widely in design and 
construction, all types of SK Rotam 
eters are based on the same simple 
principles of operation. The metered 
Huid passes through the Rotameter 
from bottom to top. The force exerted 
by the fluid lifts the rotor in the tap- 
ered meter tube. This force is propor 
tional to the rate of flow and holds 
the rotor in a steady position for any 


“ 


This photo of an SK Universal Rotameter at 
Metropolitan Utilities District, Omaha, 
Nebraska shows the etched, easy-to-read 
scale. 


rate of flow within the range of the 
meter. The rate of flow is indicated 
by the rotor position and readings are 
readily and accurately taken from the 
scale etched on the meter tube. 
Detailed Bulletins are avatlable on all 
types of SK Rotameters. Bulletin 
18-RA, which contains general infor 
mation on Rotameters, pictures and 
briefly describes all types and lists the 
number of the spectfic bulletin relat 
ing to each. We shall be glad to send 
you a free copy on request, 
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CALIFORNIA | é 


Largest 
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CARTRIDGE TYPES 
” we 1.5 ma to 60 ma 
PHOTOELECTRIC CELLS ' “ 20 volts to 10,000 volts 
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complete with continuous rate indication 


Here, for the first time, is a full-size, rugged totalizer — so 
; : designed that it can be used in full size, miniature or 
@ continual integration at rate of ; . ‘ 
24 times per minute graphic panels. A companion to the F & P Ratographic 
es ; miniature indicator, it is another step in complete process 
@ dust-proof drive mechanism : : . 
immersed in oil instrumentation developed and perfected by the skilled 
- engineers at Fischer & Porter Company. 
@ heavy duty 100 rpm — 72 pole © , iene 
synchronous motor The entire unit occupies only six inches square of panel 
@ standard size pneumatic receiver space. In extended position, as shown, instrument con- 
and integrator tinues to function, thus easily enables observation of 
@ front-of-panel accessibility mechanism. The highly accurate integrating unit gives 
and removal the equivalent of continuous integration. The many other 
@ accuracy within 1% of fall ecale new features combined in this instrument suggest a care- 
ful comparison. Full information on request. 


FR confilele frcoceds. wesleusmerlilton 
=o FISCHER & PORTER CO. 


1390 County Line Road, Hatboro, Penna. 


Company owned sales and service branches strategically located throughout the world. 





The Sterling China Co. says ‘‘Our two Electro- 
maxes do a perfect job at no expense; no mainte- 
nance; no attention from supervisors”. Electro- 
max resists dust & vibration. 


Electromax for plating-tank control at Barnes 
Manufacturing Co. (plumbing fixtures) saves 
its cost in 6 months in reduced maintenance. 
Electromax resists humidity & acid mist. 


No-waivtonanee Coatrollar? 


WELL, ALMOST... 


@ For years at a time, your instrument maintenance 
men may never even see the inside of your Electromax 
Temperature Controllers. 


And when they do look into one, they find only five 
items that could ever need replacing two 120-volt light bulbs, 
two ordinary radio tubes and a relay. All five of these 
expendable elements could be replaced in five minutes. 


Fine engineering, however, greatly reduces the chance 
of even that much maintenance. Design requires the two 
radio tubes to operate at only 10‘; of rating. The relay 
(the only moving part in the whole instrument) is a 
hermetically-sealed, plug-in type. There’s no dry cell, 
no standard cell, no ink, no chart, nothing to lubricate. 


With its small size, low price, excellent accuracy and 
really remarkable simplicity, you’ll find many uses for 
Electromax, at temperatures to 1000 F. You can get 
full information from the L&N office nearest you, or from 
4955 Stenton Ave., Philadelphia 44, Pa. 


¥ 


TT) 
i} 
LEEDS ... NORTHRUP 
instruments aut ¢ contr e furnaces 
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APPLICATIONS IN RADAR, 


Coincidence Detector, Type 
1201B, another of the 
basic elements in Bur- 
roughs’ line of *‘Unitized” 
Pulse Control Equipment. 


TELEMETERING, 


+4) 


rnin en a 


nce 0 


yore oo 


DIGITAL COMPUTING, 


TELEVISION, NUCLEAR PHYSICS 


“Unitized’’ Pulse Control Equipment 
bermits fast, easy readaptation of electronic test circuits 


Speedy assembly of electronic testing 
equipment is one big advantage you 
gain when you use versatile Burroughs 
pulse control units . . . but there is 
another tremendous advantage that only 
“Unitized” equipment offers. Since each 
Burroughs unit performs just one basic 
operation—such as generating, counting, 
mixing, gating, or delay—it’s easy to 
reassemble equipment for a different project 
when one set of electronic tests is com- 
pleted. You simply make a_ block 
diagram of the new circuit needed and 
rearrange the cables to correspond to 
your diagram. This flexibility permits 
you to quickly perform tests which other- 
wise might require a very long time or 
not be undertaken at all. 


SIMPLY "PLUG IN” 
BURROUGHS COINCIDENCE DETECTORS 


Both of the coincidence detectors offered 
by Burroughs demonstrate the practical 
one-basic-function principle that makes 
Burroughs ‘‘Unitized’’ Pulse Control 
Equipment so suitable to your needs. 


Burroughs Coincidence Detector, Type 
1201B (shown here), is designed to detect 
coincidence between the output signal 
of a flip-flop and 0.1 microsecond pulses. 
Two inputs are provided for each unit. 
One accepts 0.1 microsecond pulses with 


For full information on Burroughs *‘Unitized” Pulse Control Equipment, write or call Department 15C 


amplitudes of 12 volts or more. The 
other accepts the output of Burroughs 
Flip-Flop, Type 1101C or equivalent. 


Burroughs ‘“‘Unitized” pulse control 
assemblies have been in constant use for 
more than two years. ‘Their proved 
dependability has led to their use 
by many leading electronic research 
organizations, including: 
Institute of 
Engineering Corporation, The Catholic 
University of America and Magnetics 
Research Company 


Massac husetts 


Tlechnoiogy, Consolidated 


“9 


Electronic Instruments Division, Burroughs Corporation, 511 North Broad Street, Philadelphia 23, Pa. 


PULSE GENERATORS 


COINCIDENCE DETECTORS 
PULSE DELAYS 


FLIP-FLOPS 
PULSE GATERS 
CHANNEL SELECTORS 


MIXERS 


ELECTRONIC INSTRUMENTS DIVISION 


THE BEST KNOWN NAME IN OFFICE MACHINES 
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RANGE OF MATERIALS 
Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
... 4-79 MO-PERMALLOY ... 
SUPERMALLOY ...MUMETAL 
4750 ELECTRICAL METAL.. 
or SILECTRON (grain-oriented 
silicon steel). 


RANGE OF SIZES 

Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a gram to several hundred 
pounds in weight. Toroidal cores 
are made in twenty-two standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
all cut cores, square or rectangular 
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cores—are manufactured to meet 
your individual requirements. 


RANGE OF TYPES 

In each of the magnetic materials 
named, Arnold Tape-Wound Cores 
are produced in the following 
standard 7 thicknesses: .012”, 
.008”, 004 002”, .001”, .0005”, 
or .00025”, as required. 


PE-WOUND CORES 


JUST NAME YOUR REQUIREMENTS 





Aaplicilions 


Let us help with your problems 
of cores for Magnetic Amplifiers, 
Pulse Transformers, Current 
Transformers, Wide-Band Trans- 
formers, Non-Linear Retard Coils, 
Peaking Strips, Reactors, etc. 


Address: ENG. DEPT. | 











y WLR ‘STEEL coapeeinon 
ge Marenge, Illinois 





For Remote or Automatic Control... 


FOR RUGGED DEPENDABILITY 
ON LOW OR HIGH PRESSURE LINES 


Look to... 


Atkomatie -": 


ELECTRIC VALVES 


Whether your requirements are 14 inch or 3 inch 
valves, or your pressures are as high as 3,000 psi., 
there’s an Atkomatic Solenoid Valve to fit every in- 
dustrial need where the media is not harmful to bronze. 


An exclusive feature of the Atkomatic valve is adjust- 
able timing on the closing stroke available on valves 
for pressures up to 300 psi. Shock on supply lines is 
eliminated or reduced through the use of this feature. 
Closing strokes can be delayed up to thirty seconds for 





complete closing. 





Atkomatic Solenoid Electric Valves are designed for 
ease of maintenance and servicing. Designed with only 
three moving parts and no external linkage, valve wear 
is greatly reduced. Packless, full-ported, tight closing, 
sturdy, dependable . . . you'll find that Atkomatic 
Solenoid Electric Valves are the valves to fit your 
requirements. 


WRITE FOR MORE COMPLETE INFORMATION 


~ Atkomatic 


ELECTRIC VALVES 
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covers" 2 to 700,000,000 cps 


New -hp- 410B Vacuum Tube Voltmeter 


Gives same wide range and flat response per- 
formance as -hp- 410A voltmeter, but sets new 
standard of mechanical convenience, ease of 
operation, minimum bench space. Readily de- 
tachabie probe leads fit in handy compartment 
in new, compact, streamlined case. Special 
diode probe design places capacity of approxi- 
mately 1.3 ##fd across circuits under test. Shunt 
impedance is extremely high—10 megohms at 
low frequencies—thus circuits under test are not 
disturbed and true voltage readings are as 
sured. New -hp- 410B provides 1 db accuracy 
from 20 cps to 700 mc; and may be used as a 
voltage indicator up to 3,000 mc. Also serves 
as audio or dc voltmeter or ohmmeter. 


Response, -hp- 410B Voltmeter 


HEWLETT-PACKARD CO. 
2251C Page Mill Road « Palo Alto, Calif., U.S.A. 
Sales representatives in principal areas 


Export: Frozar & Hansen, Ltd. 
San Francisco * New York * Los Angeles 
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INSTRUMENT USES 


precision voltmeters for every 
® ac voltage measuring need! 


From 2 cps to 700 mc, there’s an accurate, easy-to-use -bp- voltmeter for 
any voltage measuring job. You can choose from 5 precision instruments 
(including a battery-operated portable unit) the dependable -bp- volt- 
meter that exactly fills your need. Each gives you familiar -bp- operating 
characteristics of high sensitivity, wide range, broad applicability, time- 
saving ease of operation. -bp- also provides a complete line of voltmeter 
accessories—voltage dividers, connectors, shunts and multipliers—to 
extend the useful range of your equipment. For complete details, see 
your -bp- sales representative or write direct. 


PRIMARY FREQUENCY 


General purpose 


-hp 400A 10 cps to 1 mc 


ac measurement 


Low frequenc 
ec liciitatess y 2 cps to 100 kc 
oc measurements 
Wide range 
oc measurements 20 cps to 2 me 
High sensitivity 


Portable, battery 


operated 2 cps to 50 kc 


Audio, rf, VHF 
meosurements; a si 
20 cps to 700 mc 
dc voltages; 


resistances 


-hp- 400C Vacuum Tube Voltmeter 


General purpose precision voltmeter offering 
wide range, high sensitivity, high stability. 
Quick-reading linear meter scale shows RMS 
volts or dbm direct from —72 dbm to +52 dbm. 
Broad usefulness include direct noise or hum 
measurements, transmitter and receiver volt- 
ages, audio, carrier or supersonic voltages, 
or power gain. Also may be used as 54 db am- 
plifier to increase signal level to oscilloscopes, 
recorders, power amplifiers, etc. 


“INPUT 
IMPEDANCE 


VOLTAGE 


RANGE PRICE 


005 to 300v 
9 ranges 


1 megohm 


24 utd shunt $185.00 


005 to 300v 


9 ranges 


10 megohms 

24 ytd shunt $195.00 

0001 to 300v 
12 ranges 


10 megohms 


15 wultd shunt $200.00 


0005 to 300v 
1] ranges 


10 megohms 


20 wutd shunt $185.00 


0.1 to 300v 
7 ranges i 1.3 uuetd shunt 


10 megohms 


$245.00 


-hp- 404A Battery-Operated Voltmeter 


Precision vacuum tube instrument for genera! 
voltage measurement where ac power is nol 
available. Compact, portable, splash-proof— 
ruggedly constructed for field operations. Wide 
voltage range permits all types of measure- 
ment, including remote broadcast line and car- 
rier checks, s’rain gauge system tests, telemeter- 
ing and geophysical circuit measurements, etc. 
In the laboratory, offers completely hum-free 
measurements of very low noise level. 





When 
you 
install 


HAGAN RING BALANCE 
FLOW METERS 


You install 


Accuracy 
Dependability 
Durability 
Versatility 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEMS FOR AUTOMOTIVE AND 
AERONAUTICAL TESTING LABORATORIES 


Hagan Ring Balance Flow Meters give dependable readings over 
the chart range, and give good response at low flow rates 

The calibration may be checked under full static pressure con 
ditions by a simple check-weight method. One man can check 
calibration in a few minutes 

The simplicity of design, coupled with sturdy construction, 
assure long meter life and low maintenance costs 

The Hagan Ring Balance Meter is the most versatile meter 
made. Whatever your metering problems, our engineers will be 


glad to show you how Hagan Meters can help you solve them. 


HAGAN CORPORATION 


HAGAN BUILDING * PITTSBURGH 30, PA. 


Hagan Corporation 
Hagan Building 
Pittsburgh 30, Pennsylvania 


Please send me further information on Hagan King Balance Meters 


I am particularly interested in 


NAMI! 
POSTTION 
COMPANY 
STREET AN’) * 
CITY 

1-9 
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OF THE TYPE 
EE 


TYPE 304-AR CATHODE-RAY OSCILLOGRAPH 


Just as you will find the Du Mont Type 304-A Cathode-ray 
Voltmeter of the highest excellence for general-purpose 
bench testing, you will also find its electrical equivalent, the 
Du Mont Type 304-AR, an indispensable part of your rack- 
mounted equipment. The Type 304-AR occupies only 834" of 
height in a standard relay track. 


Like the Type 304-A, the Type 304-AR 
Has a push-button to calibrate screen in volts. 


Has a specially calibrated, illuminated scale. 


...Incorporates a flat-faced tight-tolerance 
cathode-ray tube to increase accuracy of measure- 
ment. 


... Reads from 0.1 volts full scale (four inches) to 
1000 volts full scale. 


... Has a frequency response which is fiat to d.c. 
and extends to 300 KC (50% down). 


SPECIFICATIONS: 
CATHODE-RAY TUBE — New tight-tolerance Type SADP-. 


VERTICAL DEFLECTION — Deflection factor: 0.1 p-p volt full 
scal. (0.025 p-p or 0.01 rms volt/inch). 


Sinusoidal Frequency Response: With direct coupling, flat 
from zero to not more than 10% down at 100,000 cps; With 
capacitive coupling, down not more than 10% at 10 and 
100,000 eps; Direct and capacitive coupling, down not more 
than 50% at 300,000 cps. 


Undistorted Deflection: More than 4 inches; Expansion, 
equivalent of 20 inches (no on-screen distortion). 


AMPLITUDE MEASUREMENT — Range: Volts Full Scale, 0 to 
0.1, 1, 10, 100 volts; continuously variable control to multiply 
range from 1 to 10; Calibrated Scale reads directly in volts, 
Overall Accuracy, 5%. 


HORIZONTAL DEFLECTION — Deflection Factor: 0.3 p-p (0.1 
rms) volts/inch. 


Sinusoidal Frequency Response: Direct coupling, flat from 
zero to not more than 10% down at 100,000 cps. Capacitive 
coupling down not more than 10% at 10 and 100,000 cps; 
Direct and capacitive coupling, down not more than 50% at 
300,000 cps. Undistorted Deflection: more than 4 inches. 


LINEAR SWEEPS — Frequency range: Recurrent and driven, 
2 to 30,000 cps. Extra-low-frequency sweeps available by 
attaching capacitance; 0.5 second of sweep/mfd. Sweep 
expansion equivalent of 30 inches. 


OVERALL DIMENSIONS — Height, 834; width, 19”; depth, 
1912"’. Weight, 50 Ibs. 


price *400* 


2K ATTENTION MANUFACTURERS! For incorporating the Type 304-AR into your equip- 
ment, contact us about special finishes to match your product. 


ou MONt -- Osellogpaphy 


INSTRUMENT DIVISION * ALLEN B. DU MONT LABORATORIES, INC. + 160 BLOOMFIELD AVENUE, CLIFTON, N. J. 
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NEW AMERICAN 
TELECOUNTERS 


esas 


E 


Now you can read base volume 
indexes at any remote location 


American Telecounters accurately transmit 
Base Volume Index indications of gas quanti- 
ties, computed to base temperature and base 
pressure conditions, to any convenient reading 
station. Remote indications are read from a 
compact reset-type counter which installs any- 
where. The counter is actuated by electrical 
impulses received from the transmitter housed 
in the explosion-proof case on the side of the 


Base Volume Index. 


Reset-Type Counter 

only 1%"x 4" 
Explosion-Proof Transmitter 
Case 

Adapts to Large Capacity 
lroncase Meters 

Reliable Transmission At All 
Times — Leased Wire, Private 
Wire Or Radio 

Power Pack Operates from 
Commercial 110 Volt, 60 Cycle, 
Single Phase Power Supply 


Be sure to visit Booth 167-8 * Eighth Annual Instrument Exhibit * Sherman Hotel, Chicago — Sept. 21-25 


4 
GENERAL SALES OFFICE: 1513 Race Street, Philadelphia 
Albany * Alhambro « Atlanta + Baltimore * Birmingham 
Boston * Chicago * Denver * Erie * Houston 
Kansas City * Los Angeles * Minneapolis * New York 
Omaha * Pittsburgh * San Francisco * Seattle * 
IN CANADA: Canadian Meter Company, Limited 
Hamilton, Ontario * Edmonton, Alberta 


Dallas * 


Tulsa 


AME pp 


a4 


‘4 AMERICAN 


METER COMPANY 
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THE CASE of the 


Conventional type graphic panel board. 
Note quantity of piping necessary and 
consequent complexity of arrangement. 











Or we might say these pictures tell the story better than 
10,000 words. They show you how you save money with 
the TRANSET Plug-In Control System by reducing panel 
size, simplifying mounting, fewer piping connections, easi- 
er maintenance and lower labor and material costs—at no 


premium to you! 


Only 3 piping connections needed. 

Only one mounting required for each control station 
because controllers plug into backs of receivers. 

No heavy space-stealing supports are required. 

One standard cut-out accommodates 12 different 
forms of recording and 11 different forms of 
indicating receivers. 











TAYLOR INSTRUMENTS 
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MISSING PIPES! 


Graphic panel board using Taylor TRANe 
SET* Plug-In System. Note economy of 
piping, simplicity of arrangement. 








rr: om. wwe 


qn a! 

















Only half as much space per control station— means 
greatest accessibility and convenience. 


There’s a lot more we should like to tell you about 
Taylor’s new Plug-In TRANSET Control System and its 
application to graphic panels. Your Taylor Field Engineer, 
will be happy to discuss it with you; or send for new 
Bulletin 98097. Taylor Instrument Companies, Rochester 
N. Y., and Toronto, Canada, 





Instruments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 


MEAN ACCURACY FIR ST. 
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No. 677-A—1500-pound welding-end 
steel valve for superheated steam serv- 
ice. A. S. M. E. standards with heavy 
duty handwheel control. 








R-S VALVE ADVANTAGES 


Under Automatic Control 


1, Wide range of throttling from open to closed position. 
30 to 1 is standard. Minimum torque required for 
positioning. 





Any type of instrument or control actuator can be used 
depending on preference and conditions. In any appli- 
cation, the R-S Valve usually costs less to purchase, less 
to install and results in lower pumping costs due to 
simplicity of design. 

. R-S Valve design offers no pockets to capture sedi- 
ment, no change of flow-direction to create turbulence. 
Freedom from turbulence reduces erosion and cavita- 
tion and therefore adds to the life of the valve. 


R-S Valves are used for regulation, pressure reduction, No. $64—50-pound valve equipped with 
rubber seat, extended shaft, thrust bear- 


liquid level control, flow control, shut-off and other hae, nee seed ened Geave Gate band 
functional applications. wheel control. 





Consult your local R-S Valve Engineers, or write direct. 


R-S PRODUCTS CORPORATION « 4600 Germantown Ave., Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


REPRESENTATIVES IN PRINCIPAL CITIES 
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COMPACT, PORTABLE 


BENCH-TYPE TESTING UNIT FOR 
RAPID HIGH and LOW TEMPERATURES 


Primarily developed for a branch of the armed 
forces, this high and low temperature testing unit 
has a temperature range from -80° F. to +185° F. 
Rapid temperature pull-down to -80° F. requires 
30 minutes or less. Heat application is accom- 
plished through reverse cycle refrigeration. Haz- 
ards of open heating elements are eliminated. Tesi 
chamber dimensions are 12"x12"x12" and the 
overall dimensions are 50" iong, 26" high and 20° 
deep. Approximate weight is 450 pounds. The 
unit is compact and is entirely self contained. Con- 
trols are simplified and easy to operate. Equipped 


with air-cooled compressors, the unit is quiet in 
operation. Cabinet is of stainless steel with all 
controls visible. A blower is provided for even 
distribution of temperatures and greater testing 
accuracy. The door illustrated is a latch type door 
providing for complete removal from the cabinet. 
Holes may be drilled for electrical contacts. 


This is one of the many examples of WEBBER 
engineering skill and another of the many firsts 
built by WEBBER in the low temperature field. 


Write for more complete information: 


INDUSTRIAL FREEZER DIVISION 
WEBBER MANUFACTURING COMPANY, INC., 2748 MADISON AVENUE, INDIANAPOLIS 3, INDIANA 
(Formerly Webber Appliance Co., Inc.) 


EBBE 


TRADE MARK 





COMPLETE TEMPERATURE RANGE 


TESTING UNITS 


LOW-TEMPERATURE 


INDUSTRIAL FREEZERS 
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See the “Nash® Clean Air Compressor at the 1953 American 


Instrument Fair, Booth 142-143, Chicago, Sept. 2Iist to 25th 


iby 


sh Instrument Air Compressors | 
_ deliver only clean air, free from 
_ il or dust, and without filters 





DISCHARGE 
PORT 











DISCHARGE 
PORT 





Hore ts Why! 


You can dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nesh em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a leng pump life. 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. SrUlNUUUINUATUANNAAUUAOROUNLSEEUGUUOUOAUSEEOUUERELEVOROUUEOOOUAOEOEUOAGOOULGEE CUNO UA NERA 


NAS ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 


Uitte 


HUUUUUUUUUUULERUAENUUQOQUNDEUOLEENAEAUAUUOQQUOUOUUUOAOUUUUEERENTUENGEREAAAAUOU UCT 


VVVNOQONUOOOLSUUULHSV00U0001AOPRSVOPPRR AE AAAA SERGE UUUAAAGOREOUU UGA ANONGLAUEUUUL AA 
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Basic design simplicity of the 
exclusive Milton Roy liquid end 
step-valve assures high and 
reproducible volumetric efficiency. 
Self-cleaning double ball-checks 
spin any lodged particle free, 


are non-clogging, seat positively. 


One-Half of One Per Cent Accuracy 
with this Milton Roy Pump 


CONTROLLED VOLUME PUMPING On TueE Jos in a leading processing plant, two of these 
air-powered controlled volume pumps meter deionized water 
solution from a chemical proportioning system to a key 
PROCESS CONTROL SYSTEMS production process. Data obtained from one full year 


INSTRUMENTATION 


of operation showed a pumping accurac 
BLENDING AND FORMULATING P peas y 


within 14 of one per cent! 

This is a typical Milton Roy Pump—one of many types of 
air-powered or motor-driven positive displacement 
pumps—in daily use in hundreds of similar operations. 

In chemical processing, for example, they’re used in 
fermentation, pH control, hydrogenation of fatty acids. 

In the textile and paper fields, for resin impregnations, 
peroxide saturates, finish liquors. In metals and mining, 
for plating solution recovery, ore flotation, diatomaceous 
earth slurry handling. Wide as industry itself, the 
application of these pumps gives dollar savings not only 

in accuracy, but in longer service life and man-hours saved. 
These pumps meter practically any liquid in capacities 
from 3 milliliters per hour to 45 gallons per minute 
against pressures ranging to 25,000 pounds per 

square inch. They are available as single or multiple units, 
or as component parts of complete chemical feed 

and control systems. 


Bulletin No. 351 gives you fact 
Milton Roy Air-Powered 
Controlled Volume Pumps and their applicatior 


Write, now, for your free copy 


Engineering Representatives in the United States, Canada, 
Mexico, Europe, Asia, South America and Africa. 


For tr 
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Your 
Switchboard to 
Precision Data 


@ For temperature, batch weigh- 
ing, force and other measurements 
... investigate the Speedomax 
Model D Indicator. It gives you 
more points than any other one 
instrument. Write today for 
Folder ND46(4), Leeds & North- 
rup Company, 4955 Stenton 
Avenue, Philadelphia 44, Pa. 


Jri Ad ND46 (12) 














Nuclear Reactors for Industry and Research 


FOREWORD 


By Dr. ERNEST H. WAKEFIELD 
Radiation Counter Laboratories 


™M MALL research nuclear reactors are now ready for 
use by universities and by large privately owned lab- 
oratories. These chain-reacting piles, with their copious 
emission of neutron, gamma, and beta radiations, have been 
reduced to a size (both physically and economically) at 
which any large university or industry may possess one. 

It is overwhelmingly apparent that these new types of 
reactors are an undreamed-of source of experiments for 
physicists, biologists, physiologists, roentgenologists, and 
engineers. Reactors can provide science instructional staffs 
year after year with new experiments for succeeding classes 
of students. And it is clear that, in the future, students 
with training in experimental work will be in ever-increas- 
ing demand as knowledge of nuclear energy is applied to 
field problems of science and of industry. In addition to 
serving as teaching aids, reactors can furnish unusual 
equipment for the field of high radiation flux, thus making 
valuable knowledge available to engineers who now, with 
a fair amount of training, can build reactors, Indeed, engi- 
neers are rapidly taking over from physicists the entire 
problem of reactor design. 

To aid universities and industries in making decisions 
about the installation of reactors, nationally known authori 
ties in the field of nuclear energy have been drawn together 
to write chapters for a book on nuclear reactors for re- 
search and industry. These chapters cover the nature of 
nuclear energy, the benefits that nuclear reactors can 
confer upon universities and industrial laboratories, the 
types of radiation emitted by reactors, the means by which 
reactors are controlled, and the health measures requisite 
for guarding against injury from nuclear radiation. For 
the first time, cost studies are presented on small research 
reactors, plus a discussion of the important legal aspects 
of reactor installation and operation. 

As a background for an analysis of the entire situation, 
it may be pointed out that nuclear energy is still in its 
infancy. It is at a stage comparable to that of coal energy 
at the time of James Watt, who developed the steam engine 
almost two hundred years ago. As coal presented a challenge 
to the early nineteenth century, so nuclear energy sounds 
a tremendous call to America today—to the companies who 
are exploring its possibilities now, and to the youth of 
America, who will make up the companies of the future. 


Nuclear energy has thus far been developed largely by 
Federal Government expenditures. However, it now behooves 
free enterprise to explore and to exploit the possibilities 
that the newly discovered energy offers. The enormous 
expansive force that developed in the United States in the 
past was paralleled nowhere else in the world, for here and 
here alone was there unrestricted freedom in enterprise 
and full reward for initiative, 

At present (1953), there are only thirty reactors in the 
United States. That number can, on demand, be rapidly 
augmented. However, mere increase in numbers will not nec- 
essarily be significant; it will be only through placing some 
of these reactors in universities and giving students training 
in nuclear technology that rapid strides forward will be 
taken. Then we may hope to see the tremendous potentiali- 
ties of nuclear energy utilized in promoting an ever-ex- 
panding and rewarding way of life for the American people. 


a Boa nformatior rcle 43 r nauiry ard 


PREFACE 
By Dr. KENNETH 8S. PITZER 
University of California 

ISCOVERY of the nuclear fission reaction and the 

invention of the nuclear reactor opened a broad new 

area to scientific research and to technology. In the 
relatively short time since these discoveries were made, 
many applications have been demonstrated. Besides their 
employment in the development of the atomic bomb, nuclear 
reactions and artificial radioactivity have been applied to 
such diverse problems as measuring the thickness of paint, 
the wear of piston rings, and the utilization of fertilizer, It 
has been said that radioisotopes constitute the greatest 
contribution to biological and research since the 
invention of the microscope. 

Many experiments with neutrons and short-lived radia- 
tions can be performed only at the reactor site. Of equal im- 
portance is training in themselves. American 
boys are noted for their facility with electronics and 
machinery. This facility arises principally from their 
extensive contact with commodities such as automobiles and 
radios. Even the glamor of atomic energy will not replace 
first-hand contact as a means of arousing general interest 
and familiarity. Thus, while the present development is not 
directly connected with power reactors, I believe it is an 
important step in that direction. We need an increasing 
number of students who have been trained broadly in science 
and engineering, but who are also familiar with the essential] 
principles of a reactor. Reactors will not be everyday ob- 
jects in the sense of radios for years to come—if ever. 
Nevertheless, to have seen and experimented with a reac- 
tor on one’s own university campus will be a great inspira- 
tion to many students, Until we have increased numbers 
of scientists and engineers who know about nuclear reactors, 
we will not have optimum conditions for the development 
of more elaborate atomic engines. 

While the atomic bomb is obviously a strictly military 
device and should be in the hands of only the most respon- 
sible of governments, it is the writer’s opinion that govern- 
ment monopoly and control over the remaining aspects of 
nuclear science and technology should be reduced as rapidly 
as possible. Our whole pattern of life is based on individual 
freedom of action within all areas not forbidden by law. 
The control and operation of a small research reactor 
would not permit the illicit production of an atomic bomb 
any more than laboratory experiments on the nitration of 
toluene would allow the production of a blockbuster bomb. 
If the operation is open to scrutiny, one can remain assured 
that it is of the approved character. 

Small nuclear reactors are not intrinsically very compli- 
cated or very expensive devices. Unfortunately, the timing 
of discoveries with respect to the war led us to build 
large complex reactors for military applications first. There- 
fore, I believe it is even more important that private or- 
ganizations be encouraged at this time to devise and build 
simple models. I am sure the pubiication of this volume on 
nuclear reactors for research and industry is a timely and 
effective step in the desired direction of making available 
simple research reactors for construction in many univer- 
sities and industrial laboratories. It is to be hoped that addi- 
tional designs of small reactors will be forthcoming in the 
near future, and that private firms will take an active 
interest. I am sure that competition will stimulate progress 
has elsewhere. 


medical 


reactors 


in research reactors as it 
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In this department we report each month new devices for measurement, inspection, testing, 
computing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 1435 





PROCESS CONTROL (and 
not otherwise classified) 





Process-control “Packages” 
New “packages” are individually- 
engineered automatic-contro] systems 
whose designs take advantage of the 
uniformity among many process op- 
erations (example, batch cooking op- 
erations are basically the same in 
textile, chemical, pharmaceutical and 
food industries). Each unit, engi- 
neered for specific process operation, 
includes recording and controlling in- 
struments, measuring and control ele- 
ments, and related accessories. In- 
structions are provided to facilitate 
installation without specialized skills. 
Industrial Div., Minneapolis-Honey- 
well Regulator Co., Philadelphia 44, 
Pa. 
For more inf yt e 201 


Multi-point Recorder 


New combination instrument re- 
cords in sequence the values of three 
variables at 20 different points; can be 


\ 


adapted to record as many as 60 vari- 
ables; takes about 2 minutes to sample 
and record all 60 measurements; auto- 
matically prints symbols to identify 
each variable and each point of mea- 
surement.—Hastings Instrument Co., 
Hampton, Virginia. 

For more infarmatior e 202 


Time-temperature 
Controllers 


New “Time-Temperature Program 
Controllers” are modifications of mak- 
er’s “Electronic Dynamaster Record- 
ing Potentiometers: they regulate 
temperature according to a predeter 
mined schedule of changing values, 
prescribed by contour of a transparent 
plastic cam. One controller can be 
used for any number of different tem- 
perature programs, since cams of dif- 
ferent contour are easily cut and 
interchanged. Instruments employ an 
electronic control system with propor- 
tional input action optionally avail- 
able.—The Bristol Co., Waterbury 20, 
Conn. 

203 
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Automatic-control and 
Recording Systems 

New “Autronic packages” for con- 
trolling and/or recording differential 
pressures or flow have as principal 
unit “Type D2T” differential pressure 
transmitter for ranges 0-20 to 0-200 
in. water at static pressures up to 


9 sm tome ower at 


5000 psig. with over-range protection. 
“Recording” package comprises this 
unit, “Type A2R” miniature strip- 
chart recorder, and a constant-voltage 
transformer. “Controlling and record- 
ing package” comprises these units 
as well as a “Type A8C” controller 
with proportional band and automatic 
reset, “M2C” manual control, and 
“P2R” power relay. Manufacturer 
claims accurate and instantaneous re- 
sponse, negligible zero shift, inter- 
changeability of components.— The 
Swartwout Co., 18511 Euclid Ave., 
Cleveland 12, Ohio. 
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Oxygen Recorder 


New “Oxygen Recording Equip- 
ment” includes (1) “Thermo Magnetic 
Analyzer,” (2) “Speedomax” recorder 
and (3) sample conditioner; provides 
high speed of response: initial in 8 
to 12 seconds, 90 percent of final 


reading in 35 seconds. Calibrated ac- 
curacy of 0.15 percent oxygen against 
standard gas mixtures can be ad- 
justed by means of recorder-dial rheo- 
stats to any plant standard. Sensitiv- 
ity is better than 0.05 percent oxygen; 
stability of better than 0.15 percent 
oxygen is inherent in double-bridge 
null-balance measurement. Effects of 
changes in ambient or sample temper- 
ature and pressure are cancelled out. 

Leeds & Northrup Co., 4934 Stenton 
Ave., Philadelphia 44, Pa. 
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Aspiration Psychrometer 


New “Gemware Portable Electric 
Psychrometer” meets extreme accura- 
cy requirements of cooling-tower re- 
search, has 10-ft. extension pole and 
electric-motor-driven suction fan for 
drawing continuous sample from duct, 
wind-tunnel, etec., through pair of 
double-insulated ducts and over pair 
of thermistors, one of which is in a 
moistened wick. Options: 115-v. or 


. motor; standard range 20 to 120 

.. special short range (20 F. or 10 
C.) within 20-to-120 F. limits, varia- 
tions in selector-switch system for 
shorter ranges; special miniature pri- 
mary-elements assembly.—GM Mfg. 
Co., 50 W. 3rd St., New York 12, N. Y. 
re informatior 206 on inquiry card 
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Multiplexing Equipment for 
Telemetering Systems 


New multiplexing transmitting and 
receiving system for use with maker’s 
“Metameter Telemeters” permits up to 
15 readings (pressure, liquid level, 
flow, temperature, motion, voltage, cur- 
rent, etc.) taken at separated locations 
to be transmitted any distance to “Me- 
tameter” receiving instruments over a 
single circuit. Readings can be trans- 
mitted over telephone circuits, carrier 
current, radio, private wires, and 
15-cps.-channels telemeter circuits 
available from telephone company.— 
The Bristol Company, Waterbury 20, 
Conn. 
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Combustion Monitor 


New combination “Oxygen and Com- 
bustibles Analyzer” provides, for the 
first time in a single unit, continu- 
ous and independent measurements of 
percent oxygen and/or percent com- 
bustibles; acts as a safety guide to 
prevent lighting off of unpurged gas- 
fired combustion chambers; can with 


OXYGEN AND 





ELECTRIC 
SIGNALS 
HYDROGEN OXYGEN AND. 
FUEL ISTIBLES 


| JICATOR= 
I ELECTRICALLY RECORDER 
HEATED FIUER 


POWER 
~ SUPPLY 





recorder automatically control adjust- 
ments required to maintain maximum 
combustion efficiency within combus- 
tion-equipment limitations. Minimum 
range 0-5 percent; maximum range 
0-25 percent; accuracy within 0.25 
percent (by volume in sample). 
Bailey Meter Co., 1050 Ivanhoe Rda., 
Cleveland 10, Ohio. 
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Photoelectric Colorimeter 


New “Model 8 Photo-Electric Color- 
imeter” is said to be characterized by 
“a group of unique features hereto- 
fore available only in Spectrophoto- 
meters.”” These include: (1) Coleman 
System of cuvettes and adapters; (2) 
interchangeable galvanometer scale 
panels allowing direct readings in 
terms of optical density, transmit- 
tance or constituent concentrations; 
(3) four ways to measure with dual 
measuring system.—Coleman Instru- 
ments, Ine., 318 Madison St., May- 
wood, Lil. 
For more inf 209 


Self-balaneing Bridge and 
Potentiometer Recorders 


New 12-in. round-chart recorders, 
with indicating pointer visible at 50 
ft., are available in null-balance po- 
tentiometer or resistance-bridge types, 
for temperatures from 100 to 3000 
deg. F., also for humidity, solution 
conductivity, speed, pH, direct current 
or voltage, power, strain, etc. Poten- 





20 MICROAMP METERS 


WELCH D.C. PANEL METERS 


dependable-sensitive- 
rugged-accuracy 2% 


Standard Equipment for many 
Radiation Devices, these Rug- 
ged, High Sensitivity Precision 
Instruments are the product of 
many years’ experience in 
building Electrical Measuring 
Instruments. 


MODELS 


350—3'2 inch round—2.4 inch scale 
351—3 inch square—-2.4 inch scale 


451—412 inch rectangular 
3.5 inch scale 


TYPES 


Microammeters 
up to 0-500 
Milliammeters 0-1 up 

to 0-500 
Ammeters 0-1 up to 
0-30 


Model 


Alnico Magnets 

Sapphire Jewel Bearings 
Selected Steel Pivots 
Fume-proof Metal Scales 


0-20 


Extremely Rigid Mounting 


; Sensitive Movement 
Voltmeters, various 
ranges, 100 to 


High Torque Ratio 
50,000 ohms per volt 
Stabl d Well- 
Zero Center Amme — oll-Damped 


ters Cases Moulded Bakelite for 
DB Meters Flush Mounting 
Rectifier Instruments 
Thermocouple Meters 
Special Sealed Meters 


No. 350 


Model No. 351 


Other Models and Ranges 
Available. 


WRITE FOR OUR METER CATALOG 








Welch AIR-FLOW SLIDE-WIRE RHEOSTATS 


© Unexcelled Heat Dissipation 
@ Smooth Fine Adjustment 
© Rugged Construction 








| Welch AIR-FLOW Rheostats allow cool air to flow 
freely along the surface of the wire, thereby achieving 

+ a cooling effect which permits considerable overload- 
ing without damage. The wire is wound on a thick-walled 
Coors porcelain tube with a deeply grooved outer surface 
to form the air ducts. Where still greater dissipation is 
needed, faster convection can be obtained by mounting the 
rheostat with the axis vertical. 
Use of a non-magnetic core reduces disturbing magnetic ef 
fects on nearby unshielded equipment, reduces D.C. arcing, 
and lowers the reactance in A.C. circuits. 
Two graphite-copper brushes with large surface area give 
easy motion and smooth, current control with less wear. A 
heavily oxidized resistance wire of nickel-chromium-iron alloy 
is used. The slider moves the full length of the rheostat, 
moves rapidly with ease, and has a freely turn'ng fine adjust- 
ment at the center. 





Available with the 
Ffellowing nominal 
ratings: 


Ohms Amperes 








$15.35 EACH 








Visit our 
Booths 73 & 74 
1.8.A. Show 
Sherman Hotel 
Chicago 
Sept. 21-25 








W. M. WELCH SCIENTIFIC COMPANY 


Fetadlsbed iaae 


15 SEDGWICK STREET, DEPT. § 
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tiometer employs a_high-resistance 
circuit permitting use of a mercury- 
cell battery which obviates need for 
automatic standardization. Bridge 
type is energized with a.c. and requires 
no batteries. All recorders are ac- 
curate to within 0.25 percent of full- 
scale. Resistance of thermocouple or 
bulb circuit affects neither calibra 
tion nor accuracy, thus permitting use 
of extension wires of “practically any 
length or size.” Sensitivity (deter 
mined principally by number of turns 
on slide wire) is approx. 0.05 percent 
of full-scale. Balancing drive is con 
tinuous and standard balancing speed 
is 4 sec. for full-scale pen travel. 

Thermo Electric Co., Fair Lawn, N. J. 
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Tin Content Indicator 


New mode] of maker’s “Tin Content 
Indicator,” for quick analysis of lead 
and tin content in 


older for process 








» 


control, offers increased durability 
through improvements in sensing unit 
head and in instrument movement. 

W he f leo Insti mments Dir oe Pai be r-( ‘ol- 
Rockford, Til. 
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man Co,, 


Multi-sequence Controller 


New “Four-sequence Predetermined 
Counter,” for precise multiple se- 
quence control of manufacturing proc- 
makes it possible to govern 
operation of production machinery in 
terms of lineal measurement, shaft 
revolutions, quantity, volume, or 


esses, 
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weight at operation speeds as high as 
60,000 per minute. Each channe! may 
be preset for any number from zero to 
9,999. Switching through four chan 
nels is automatic at end of preset 
count. Separate relay outputs for each 
channel provide a voltage pulse for 
each channel at end of its count. 

Potter Instrument Co., Inc., Great 


Neck, N. Y. 
f oh 212 
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Pressure Feeder 


New “Collins-Adley Dif- 
ho ferential Pressure Feeder” 
now makes it possible to 
continuously feed bulk ma- 
eS terials into and out of a 
~ pressure (up to 10,000 
2 psi.) or vacuum chamber 
fy“,Without stopping process; 
“moves material by gravity 
so I a or mechanical means 
through intermediate- 
pressure lock. Balance 


a he ports equalize pressure be- 
* ff | tween the several adjacent 
# " "# jsections, thereby making 


‘ **" it possible to feed unproc- 
= essed material into produc- 
tion flow while moving 
processed material along 
the line. Opening of gates and chokes 
is automatic and, when mechanically 
closed, gates are locked and sealed 
against loss of pressure or vacuum. 
Flow is continuous and so controlled 
that no material ever rests on sealed 
surfaces. Each unit is individually 
designed. John T. Collins & Co., 21 
Maple St., Summit, | eB 
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Synthetic-boundary 
Ultracentrifuge Cell 


New “Spinco Synthetic-boundary 
Ultracentrifuge Cell” permits meas- 


uring sedimentation constant of a slow 





























component moving in presence of 
a fast component, extends range 
of ultracentrifugal analysis downward 
in macromolecular region from mole- 
cular weights of about 10,000 (former 
practical lower limit) to about 500. 
Spe cialized Instruments Corp., 655 
O'Neill Ave., Belmont, Calif. 
214 


Photoelectric Controllers 


New photoelectric controllers, com- 
prising a light-source and a phototube, 
utilize maker’s “TT-1” cold-cathode 
tube design, thereby eliminating com- 
plex circuitry, filament and plate 
transformers, and high-voltage power 
supplies. New units are said to have 
unlimited life. Among features: no 








warm-up time; stand-by current is 
nil; precision lens system and vernier 
focusing adjustment for either dis- 
tant operation employing a parallel 
light beam or for short pin-point op- 
erations employing a sharply-focused 
light beam; system unaffected by stray 
ambient light.—Haledy Electronics 
Co., 57 William St., New York 5, N.Y. 
t 215 nqu 


Spectrograph 


New 1.5-meter stigmatic grating 
spectrograph, designed to bring pre- 
cision spectrography within reach of 
small firms, hospitals, colleges, and 
high schools, is available in two mod- 
els, both capable of analyzing a wide 
range of non-ferrous materials, also 
for use on complex spectra of unal- 
loyed gray irons, carbon steels, and 
low-grade ores. “Model 10” gives a 
spectrum coverage of 2250-6250 A in 
first order, dispersion of 16 A/mm. 


















and resolving power of 32,000; “Mod- 
el 11” 3700-7400 A in first and 1850- 
3700 A in second order, dispersion 
15 A/mm. in first and 7.5 A/mm. in 
second; resolving power 70,000 in sec- 
ond order.—Bausch & Lomb Optical 
Co., 635 St. Paul St., Rochester, N. Y. 


Continuous Viscosimeter 


New “Temperature - compensated 
Viscorator” is believed by maker to be 
the first instrument to record tempera- 


VISCOMUTY SIGNAL 




























COBRECTED viSCOSITY 
RECORDER 
















VISCOSITY TEMPER ATURE 
SENSING ELEMENTS 
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viscosity continuously 
exchangers, constant- 
temperature baths, and other special 
accessories. Standard models operate 
at stream temperatures up to 700 F. 


ture-corrected 
without heat 


and at viscosities from 34 SSU to 
more than 10,000 SSF, all referred to 





























walk inside this control panelboard 
... prefabricated by PANELLIT 


You will find many new and unique features of engineering 
and construction in recently installed power station control 
systems... built by PANELLIT. 
On every installation, excellence in fabrication and 
finish on the panel front is only exceeded by the ingenious 
behind-the-panel engineering for which PANELLIT is well- BRIEF FACTS 
known. This engineering foresight assures the long-term ABOUT THIS INSTALLATION 
serviceability of your entire control system. It will be rec- |. suction shown is the Central Control Room ot the 
ognized and appreciated for years to come by those re- Eden Maer Station of the Delaware fewer and ight 
sponsible for maintenance and service. Company, engineered and installed by United Engineers 
PANELLIT maintains a separate Power Division with — and Constructors, Inc., Philadelphia, Pa. 
engineers specifically experienced in the design and instal- Prefabricated entirely by Panellit, inc., the four-wall 
3 P . control panel forms the control room. An inner wall is the 
lation of controls for the Power Industry. And, since  ¢onirot panel front on which the instruments are mounted, 
PANELLIT is not an instrument manufacturer, it can be the insulated outer wall serves as the outside wall of the 
completely unbiased with respect to engineering assistance — contro! room and holds all contactors and electronic 
as well as the selection of controls for each phase of — ¢avipment associated with the combustion control 


your system. LITERATURE WILL BE SENT UPON REQUEST. 


PANELLIT INC General Offices: 6312 North Broadway 
7 a 


Chicago 40, Illinois 
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Bendix Sacilsr 


RESISTANCE BRIDGE 
OSCILLATOR 


The new Bendix-Pacific TOR-6 Oscillator gives improved per- 
formance with resistance type strain gages and variable resistance type 
temperature pickups. The unit operates with unusual stability under 


extreme conditions of environment. 


Unbalance of the resistance bridge provides a voltage which is used to 
change the frequency of the oscillator. The magnitude and direction of 
the frequency change is proportional to the magnitude and phase of the 


bridge output. 


SPECIFICATIONS 


Bridge impedance: 120 ohm* 
Sensitivity: +75% change of fo for 
0.125% change in resistance in each of 
four active arms*. (This is ROB specified 
subcarrier bandwidth) 

Frequency Response: Fiat within +2.0% 
from DC to 10% of bandwidth 

Linearity: Within 10% of best straight 
line 

Stability: Drift less than 05% of band- 
width (0.07% of f.) for 8 hours at 25° C. 
after 15 minute warmup 

Temperature Effect: f, changes less than 
0.08% of bandwidth per degree centigrade 
Vibration Effect: 1.0% maximum noise at 
10 g, 20 to 1000 cps 

Supply Voltage Effect: 

Piate Supply: Drift does not exceed 10% 
of bandwidth for + 10% change of plate 
supply voltage 

Heater Supply: Drift does not exceed 1.0% 


information. 


of bandwidth for +10% change of heater 
voltage 

Output: 1.5 volts rms into 100 kilohms 
resistive load. Generator impedance 750 
kilohms 

Harmonic Distortion: 2.0% maximum. 
Power Requirements: 

0.015 A at 108 volts DC 

0.800 A at 6.0 volts DC or rms AC 

Bands of Operation: Standard RDB bands 
1.7 through 14.5 kc* 

Size: 4.5” long x 1.45” wide x 1.35” high; 
occupies 2 sections of Bendix TJS 
ponent Mounting Assembly. 

Weight: 0.4 pounds 


*Available for other bridge impedances, 
sensitivities, and bands of operation on 
special order. For temperature rmeasure- 
ment, +0.5% change of resistance in one 
arm produces +7.5% change of fo. 


“Paci fi « Division 


“Bendix Aviation a 


MORTM MOLE 


EAST COAST OFFICE 
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475 FIFTH AVE, 
EXPORT DIVISION: BENDIX INTERNATIONAL, 72 FIFTH AVE, 


NEW YORK 17. NY 
NEW YORK 11 N.Y. 
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a base temperature. Viscosity index 
is factory-preset but may be reset in 
the field, as can base-reference tem- 
perature. Among expected applica- 
tions: in fractioning operations for 
continuous’ temperature - corrected 
measurement or control of viscosity 
of one or more cuts, and for continuous 
automatic regulation of feed rate, 
draw-off, heat rate, reflux rate, etc. 
Instrument can be fitted to record any 
or all of: (1) viscosity of measured 
stream; (2) viscosity corrected to a 
selected reference temperature; (3) 
temperature of stream. Round chart 
conforms to ASTM standard viscosity- 
temperature charts for liquid petro- 
leum products.—Fischer & Porter Co., 
12 Jacksonville Rd., Hatboro, Pa. 
217 


Cryoscope and Osmometer 


New Cryoscope and Osmometer per- 
mits rapid (1-min.) determinations of 
freezing points to thousandths of a 





degree using extremely small sam- 
ples (1 to 2 cc.); hence is especially 
suitable for biological samples. 
Standard model calibrated to read in 
milliosmols; other calibrations on spe- 
cial order.—Fiske Associates, Inc., 44 
Bromfield St., Boston, Mass. 
218 


Odor Measuring and 
Standardizing Apparatus 


New “Osmometer,” designed to elim- 
inate all variables and to standardize 
conditions for accurate reproducible 
odor threshold measurements, permits 
trained technicians using the same 





solid, liquid or gaseous specimen to 
obtain results whose readings do not 
vary more than 4 or 5 percent. Since 
results obtained are expressed as odor 
threshold numbers, it introduces a 
precise mathematical method of evalu- 
ating odors. Its operation is based on 
air-dilution principle using quantities 
of odor-free air with odorous air, 
mixed in various concentrations. Dilu- 
tion pressure can be made to vary 
from 1 to 300 mm. of mercury. Sec- 
ondly, a stream of air which sudden- 
ly strikes olfactory nerves will cause 
an immediate perception of odor, if 
any is present, without any addi- 
tional effort by operator.—Odor In- 
struments Inc., 220 E. 42nd St., New 
Pork 1, N.Y. 
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Ultrasonic Measuring 
Instrument 


New “Model MS-101” of maker’s 
“Utrasonic Metroscope” is said to rep- 
resent a distinct advance in non-de- 
structive ultrasonic measuring and 
testing: signal-to-noise ratio, picture 
clarity and line-voltage correction are 
greatly improved over maker’s orig- 
inal “Model MS-100.") New instru- 


ment is particularly useful where wall 
thickness measurements or tests must 
be made from one side only; it also 
readily finds internal defects of ¢ 
laminar type in sheet materials and 
imperfect bonds between clad metals, 
switch contacts, bearing linings, cut- 
ting tool tips, ete. ’, Dice Co., 
1 Engle St., Englewood, N. J. 
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Televised Water Gages 


New arrangement between the Ra- 
dio Corporation of America and un- 
dersigned company makes available 
television of ““Yarway Flat Glass Boil- 


aS 


II 


? 
a 


you need precision parts like these 


.. you have specifications like these 
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you should bring your problems to HISTON 
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Delivering millions 


of Swiss-made precision parts 


on schedule 


and at a competitive cost 


is a 


SWITZERLAND NEW YORK 


specialty of HISTON 


lvezav 


101 WEST 31st ST., NEW YORK Il, N.Y. 
LONGACRE 5-4353 - 4 
@ 47 on inqu 
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er Water Gages.” Image is transmit- 
ted from small light-weight camera 
to viewing monitor by a single cable. 
Special camera base furnishes prope 
lighting of gages.—Yarnall-Waring 
C0. Philade [phia 1%, Pa. 
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Automatic Reversal System 
for Regenerative Furnaces 


New automatic reversal system for 
pen hearths, regenerative soaking 
pits, and glass tanks features a panel 


in which reversal controls are factory 

assembled. Reversal can be initiated 
automatically by elapsed time or check 

er temperature, or semi-automatically 
by pushbutton. System provides un- 
varying reversal sequence, with all 
step electrically interlocked for safe- 
ty. Panel lights indicate firing condi 

tions and reversal sequence.—Askania 
Regulator Co., 240 E. Ontario St., 
Chicago 11, ///. 
f 222 


Chemical Pump 


(12-in-high) model of 
pump handles tubing 
diam.; has a hinged top 


be placed against “fing 


New larger 
“Sigmamotor’ 
up to 1-in 
o tubing can 


ers” without disconnecting either end. 
No connections at pump are neces- 
sary: fluid is pumped from one re- 
ceptacle to another by merely placing 
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connecting tubing in pump. Fluid in 
tubing never comes in contact with 
any part of pump. “Sigmamotor” will 
pump liquids, gases, or abrasive 
solids in solution: 45 to 250 gph. at 
500 rpm. Since different tubing sizes 
can be used simultaneously, several 
fluids may be pumped in constant pro- 
portions. Tubing can be supplied by 
manufacturer.—Sigmamotor, I[nc., 533 
N. Main St., Middleport, N. Y. 
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Buna-N Hard-rubber 
Chemical Pumps 


New “PXHR Series” pumps utilize 
a newly developed Buna N_ hard-rub- 
ber body block for withstanding tem- 
peratures up to 225 F. as well as cor- 
rosive effect of many acids, caustics 
and organic solvents. Pump design 
eliminates stuffing boxes, shaft seals, 
check valves or gaskets: fluid is neve) 
n contact with metal but passes on 
outer surface of “Flex-i-liner’ and 
inner surface of body block, and is 
progressiveiy “squeezed” through 
banton Pump Corp,, Empire 
York City. 
224 


pump. 
State Bui ding, Neu 


Remote Manipulator 
New “Atomlab Radiarm Junior Re- 

mote Handling Tongs,” for handling 

radioactive materials, has ‘“squeeze-to- 


release” pistol handle for comfortable 
grip when handling objects, which are 
held by serrated jaws under spring 
tension. Jaws can be locked by tight- 
ening knurled nut at pistol grip end. 
Over-all length 19 in.; weight 1 lb.; 
material is 24ST aluminun, easily de- 
contaminated.—IJnstruments & Equip- 
ment, Inc., 489 Fifth Ave., New York 
7. ¥. 
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Quality-control Slide-rule 


New “Qualitrule” is a 7-in.-diam. 
circular slide rule designed as an aid 
in applied statistics, particularly in 
dustrial quality control. It presents in 
one setting the upper and lower limits 
for number of rejects to be expected 
in a sample of given size, if sample is 
taken at random from a much larger 
population having a certain over-all 
average precent defective, These limits 
depend on sample size and over-al: 
average. Slide rule covers sample sizes 
from 2 to 1000, averages from 0.3 to 
20 percent upper limits from 2 to 200 
units, and lower limits from zero to 
50 units. All figures are read off with- 
out any intermediate computation. For 
any one set average, limits can be read 
for all sample sizes without moving 
slide rule. “Qualitrule” is the only cal- 
culation aid which presents the numer- 
ical relations based on the rigorous 


probability equations rather than on 
widely-used approximation formulae. 
American Hydromath Corp., 145 W. 
57th St., New York 19, N. Y. 
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Remote Manipulator 


New “Mechanical Arm” essentially 
duplicates mechanically the human 
arm for areas and applications where 
exposure of humans is undesirable. 
It is electrically driven and remotely 
controlled. Television, periscopes, or 
shielded glass barriers can be used to 
shield operator. Arm can handle an 
egg or glassware without damage; 
yet is capable of lifting nearly 1,000 
lbs. It can be mounted at a_ fixed 


point for local use, or on crane, or on 
a telescoping column. Principal use: 
atomic energy plants; other applica- 
tions being developed.—Mechanical 
Div., General Mills, Inec., 2003 East 
Hennepin Ave,, Minneapolis 13, Minn. 
f 227 


Algesimeter 
New “Model HA1 Hardy Algesi- 


meter” is for clinical studies of hyper- 
algesia and for measurements of pain 
intensity in conditions in which pain 
is an important clinical symptom. 
Measurements can be made rapidly, 
yielding enough data for statistical 
significance. Magnitude of just-notice- 
able difference and relationship  be- 
tween stimulus applied by ‘“Algesi- 
meter” and that applied by “Dolorim- 
eter” have been established. Scale is 
calibrated in grams as well as dols, 
Dol scale makes use of Weber ratio 








ow to tell 


when trans formers 


suffer from high 


or low blood 


pressure 


| eee are sensitive to temperature changes. The load on USG creative instrumentation produced this 
exclusive 32" oil-filled Transformer Gauge 
shown above. Oil dampens vibration, per- 
with the ambient temperature. This could lead to trouble mits direct attachment of gauge to trans- 

former. Case actually “breathes"’, eliminating 
if no visual or aural danger signal were given. “barometer effect" 


transformers of the inert-air or gas filled types increases or decreases 


US Gauge studied the need and came up with two solutions— 
two USG Transformer Gauges. One solution—the USG oil-filled 
transformer gauge, is so constructed that oil dampens vibration from the 
transformer making it possible to mount the gauge directly upon the 
transformer. Vibration which might cause an ordinary compound gauge 
to fail will not affect this instrument. 
The other answer—the USG Transformer Compound Alarm Gauge is 
capable of being hooked up to any of the warning signals currently 
available. It provides unusually accurate indication and low switching 
differentials for a gauge with such low pressure limits. 
If you are interested in the health of your transformer, you will want us 
to forward full details on these Transformer Alarm Gauges. If, however, 
you are more interested in the way USG approaches an instrumentation 
problem your problem get in touch with United States Gauge, You are looking at the USG 3'" Transformer 
ae : ‘ Alarm Gauge. Note the easily-readable dial 
Division of American Machine and Metals, Inc.., and connections for hooking in a signalling 


system. Separate diaphragms for operating 


Sellersyi > Jo S ‘ i ‘ > a , ery : : 
Sellersville, Pennsylvania, and let our Engineering pointer and switches eliminate friction errors. 


and Production “know how” assist you. 


i <A eT m oe 
Luly Drage Cnytneewl for Cniiiung if Heway UNITED STATES GAUGE 





PRODUCTS OF UNITED STATES GAUGE... Absolute Pressure Gauges * Aircraft Instruments * Air Volume Controls * Altitude Gauges * Boiler Gauges 

Chemical Gauges * Mercury, Gas, and Vapor Dial Thermometers * Glass Tube and Industrial Thermometers * Flow Meters * Inspectors’ Test Gauges 

Precision Laboratory Test Gauges * Marine, Ship and Air-Brake Gauges * Voltmeters * Ammeters * Welding Gauges. 

OTHER DIVISIONS OF AMERICAN MACHINE AND METALS, INC. AT SELLERSVILLE, PA.: GOTHAM INSTRUMENTS, AND AUTOBAR SYSTEMS 
i nf hi r 48 . r uiry ard 


? 
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If you use relays—Clare’s New Plant is 


CLARE RELAYS are now built in the 
most modern plant ever specifically designed 
for relay manufacture 


Light eight times better than 
average for industrial plants 
—75 foot candles of shadow- 
proof light at bench level, 


Allairelectrostatically washed 
—avoids danger of contami- 
nation in such operations as 
contact welding. 


100% inspection of all Clare 
relays with most modern test 
equipment. Light on this test 
set gives 125 foot candles. 


© Building of precision relays 
requires more than technical 
skill. It requires an atmosphere 
of utmost freedom from dirt. Air 
temperature and humidity must 
be closely controlled. Assembly 
of small parts must be done 
under powerful, yet shadow- 
free light. 

All these important features 
and many more are provided in 
the new Clare relay plant. Never 
before have so many manufac- 
turing advantages been pro- 
vided in one plant—for one 
purpose—to give you relays of 
unequalled quality. 

Quality and long-life depend- 
ability of Clare relays have 
made them first choice of de- 
signers as components for crit- 
ical equipment. Wherever fail- 
ure cannot be tolerated, when 
only the best is good enough, 
Clare relays are indicated. 

Two important factors con- 
tribute to this Clare superiority. 
Production of relays has always 
been the exclusive business of 


FIRST IN THE 
INDUSTRIAL FIELD 














-RAPe mh BOPP - 


seem rreee 


C. P. Clare & Co. This is a 
young-minded progressive 
organization, ever alert to dis- 
cover and test new and better 
materials and manufacturing 
methods. 

The new plant is the product 
of years of research and experi- 
ment. It is the natural develop- 
ment of Clare’s unwillingness 
to offer their customers any- 


thing less than the most perfect 
relays that can be built. 


If yours is a product whose 
long life, reliable performance 
and freedom from maintenance 
depend on the use of relays— 
it will pay you to know ALL about 
Clare relays. A sales repre- 
sentative, fully experienced in 
every type of relay problem, is 
located near you. Consult him, 
or write C. P. Clare & Co., 
4719 West Sunnyside Avenue, 
Chicago 30, Illinois. In Can- 
ada: Canadian Line Materials, 
Ltd., Toronto 13. Cable Ad- 
dress: CLARELAY. 








Autoinatic control of air tem- 
perature and humidity in- 
creases accuracy of assembly 
and adjustment of delicate 
parts. 


Multiple test circuits of vari- 
able voltages on bench chan- 
nels facilitate adjusting of re- 
lays to customers’ specifica- 
tions. 


Diminutive parts of high fre- 
quency impulse relay require 
laboratory-clean assembly 
conditions. 
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for aching pain where 10 dols covers 
pain perception gamut from threshold 
to maximum. “Algesimeter” measures 
force in grams exerted on tissue by 
a spherical plastic tip one centimeter 
in diameter. Pain threshold measure 
are obtained by placing plunger 
a spot and increasing pres 
sublect reports pain.—Co 

751 Main MS i VV inches 


ment 


228 





TEMPERATURE INSTRU- 
MENTS and ACCESSORIES 





Contact-type Controller 


New “Cyber-Tac Controller” is a 
contact-type combination cut-off and 
automatic hold type controller with 
thermocouple break protection; will 
maintain controlled temperature with 


n 2% percent of full-scale vange for 
over 1,000,000 contact cycles.—C ybei 
America, 136 


Penna. 


fron ( poration of 
8th St., Upland, Chester, 
f f 229 


TC. Protection Tube 


New “Speedwell” thermocouple pro- 
tection tube eliminates junction boxes, 
prevents “breathing” of corrosive 
gases or liquids into well, holds couple 
in place, and facilitates checking and 


replacing couples. Tube diameter is 
0.187 in., 0.035-in. wall; material is 
stainless steel; Neoprene is standard 
sealant (Teflon or asbestos graphite 
also available). End fitting locks and 
seals 20-gage or 24-gage insulated 
duplex thermocouple in well. Tube is 
supplied with a stainless steel adjust- 
able “Midlock Tube Fitting” for seal- 
ing and adjusting immersion of pro- 
tection tube into vessel. Various tube 
lengths are available, straight or with 
90 deg. bend.—Conax Corp., 4515 Main 
St., Buffalo 21, N. Y. 


f 230 
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Thermistor-type Fast- 
response Thermometer 


New “Model 328 Fastherm,” orig- 
inally designed for checking air- 
conditioned passenger cars, is a 


self-contained battery-powered elec- 
trical bridge type indicating ther- 
mometer responding to temperature 
changes in two seconds or less. 
Primary element is a_ thermistor, 
mounted in a protective cage at end of 
a retractable prod. Standard range 
60 to 90 F.; other ranges, with ap- 
prox. 380-deg. full-scale spread, are 
available from 20: F.. to 220 -F. 
Weight with batteries approx. 2.5 lbs. 

Associated Re R¢ arch, Ine. 37 7 W. 
Pelmont Ave., Chicago 18, Ill. 
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TC Protection Tube 


New Thermocouple Protection Tube 
is of extra-heavy drawn construction 
with half-inch pipe thread; has ove 
25 percent more metal than standard 
weight tubes. Long life is due to Inco- 
loy alloy employed. Close control re- 
sults from fit around &-gage thermo 
couple keeping air space and mass of 
tube to minimum consistent with long 
life. Prompt shipment from stock in 
any multiple of 6 in. Same alloy also 
stocked in %-in. and 1-in. pipe sizes. 

Arklay S. Richards Co., Ine., 102 
Winchester St., Newton Highlands 61, 
Mass. 
f 232 


Thermocouple Head 


New “Serv-Rite” thermocouple 
head, of new design eliminating use- 
less bulk and weight and facilitating 
installation, has base and cap made of 
cadmium-plated malleable iron. New 


i. at cae ace 
sae 


style friction-lock cap can be tightened 
or removed by a quarter turn. Asbes- 
tos gasket assures dirt- and moisture- 
tightness. Connector block material 
withstands up to 900 F. in continuous 
service. Choice of %-in., *4-in. and 1- 
in. IPS protecting-tule opening. 
Claud S. Gordon Co., 3000 S. Wallace 
St., Chicago 16, Ill. 
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Temperature Standards 


New models of temperature stand- 
ards are well-insulated graphite cru- 
cibles with an electric heater wound 
directly on graphite to cut down heat 
inertia. Crucible is bisected by a 
graphite partition in which are two 
cavities 0.325 in. i.d., 6.5 in. deep, for 
thermometer or thermocouple under 
test. Primary element of a controller 
can be inserted in one cavity, and 
controller can be set at a temperature 
slightly higher than melting point of 
metal in standard. This arrangement 
makes operation almost automatic. 
Weiller Instruments Corp, 95 Broad 
St., New York 4, N. Y 
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Sealed Plug-in Electric- 
contact-type Controller 


New “Model 265 Non-Indicating 
Meter-Relay” is functionally similar 
to maker’s electric-contact-type auto- 


matic controllers, but is hermetically 
sealed, shock-mounted, and available 
with octal plug connector or other type 
of sealed header.—Assembly Products 
Ine., Chagrin Falls, Ohio. 
f r 235 


Thermal Switch 
New “Type ASA-21-2” high-temper- 
ature thermal switch is designed for 
applications in jet engines, etc., where 


temperature warning is required to 
2000 F.; has maintained calibration 
for 100 hours at 1500 F. with a 10- 
deg. variation.—Control Products Llire., 
306 Sussex St., Harrison, N. J. 
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Thermocouple Calibrator 


New “Calibreg” is a temperature 
controller belonging to maker’s “Re- 
sireg”’ family. An electrically-heated 





Revere control instruments have shared the responsibility Extensive research and development facilities coupled 
and achievements of the aircraft industry since 1939 with with precision production methods contribute immeasur- 
years of dependcble performance under all types of ably to Revere's reputation for highest quality control 
weather conditions. Today Revere is recognized as one of instruments. Contact Revere’s field engineering department 
the foremost producers of precision instruments. You'll today. Let qualified engineers assist you with your liquid 
find them installed in many world-famous airplanes. or electro-mechanical control problems. . 


FUEL FLOW SWITCH 

Specially designed by Revere -for 
use in the auxiliary fuel line of 
the McDonnell F2H-3  twin-jet, 
carrier-based fighter. This instru- 
ment transmits a warning signal 
whenever fuel flow falls below a 
pre-determined value. Send for 
Bulletin No. 1400 


FUEL FLOW TRANSMITTER 

The Revere Fuel Flow Totalizer is 
an integral part of the fuel sys- 
tem. It records the rate of fuel 
flow in the T-33's jet engines. The 
flow totalizer. can be used on 
piston engines, diesels or test 
stand operations. Send for. Bul- 
letin No. 1300 


LIQUID LEVEL SWITCH 

Republic's F-84G Thunderjet, first 
USAF fighter-bomber to refuel in 
mid air, has Revere's Liquid Level 
Switches installed in their fuel 
tanks, This hermetically-sealed, 
magnetically actuated switch pre- 


sents a new standard of safety.’ 
Send for Bulletin No..1100 


FLOAT SWITCH 

Boeing's °B-47 Stratojets have Re- 
vere Float switches installed in 
all fuel tanks to maintain high- 
level fuel control. These switches. 
can be furnished with single or 
dual float systems with levels set 
at the factory. Send for Bulletin 
No. 1200 


/, SEND FOR FREE BULLETINS! 


a 
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REVERE CORPORATION OF AMERICA 
WALLINGFORD 2, € @MMECTICUT, U.S.A. 
precision instruments for aircraft and industry 
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DIRECT ACTING 


air to close 


REVERSE ACTING 
air to open 


You can reverse the control action of the Honeywell 
Series 700 Valve by inverting the valve body and 
disc, and turning the travel indicator plate to its reverse 
side. It can be done in the field . . : easily and quickly, 
without extra parts or complex adjustments. 
The Honeywell Series 700 wide band proportional 
control valve comes in a full range of styles and sizes 

_ has a// the features you look for ina fine valve. 
Write today for your copy of Bulletin 700-2. 


MINNEAPOLIS-HONEYWELL REGULATOR Co,, Industrial 
Division, 1908 ete Cbated Avenue, Philadelphia 44, Pa. 


Honéywell 


Fiat we Controls 
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qui.! is mounted on panel. Primary 
element of temperature-control system 
is w und integral with heater. Result- 
ant elimination of time lags makes fo 
accuracy of control and ability to 
change quickly from one temperature 
to another. To check thermocouples, 
user sets instrument dial to desired 
temperature; inserts both reference 
couple and couple under test into 
quill; waits until indication of couple 
becomes stable, and reads emf. for 
both couples; then sets for the next 
temperature and repeats. “Calibreg” 
comes with a choice of temperature 
setting arrangements: (1) dial with 
200 divisions; (2) decade and 200 
division slide wire; (3) “Helipot” 
slide wire, with divisions.—Weille, 
Instrument Corp., 95 Broad St., New 
York 4, N. Y. 

f ' t 237 


Pocket Pyrometer 
New “Model 240-T” pocket pyrom- 


eter comprises a millivoltmeter with 


a 2.4-in. scale calibrated in deg. F., 


% 


A 


Nee % 

1 

4 
Pa aS, © 


Qe 


and interchangeable thermocouple as 
semblies for surface and subsurface 
temperatures. Among features: (1) 
millivoltmeter encased in shock-ab- 
sorbing elastomer; (2) reference- 
junction thermometer across top of 
instrument; (3) modern coax-type 
connectors withstand rough handling, 
are polarized.—Cybertronic Corp. of 
America, 136 Fighth St., Upland, 
Chester, Penna. 





FLOW-RATE and VOLUME 
METERING 





Mercuryless Flowmeter 


New “Dri-Flo Orifice Meter” is a 
metal-bellows-actuated diffe rential- 
pressure instrument for applications 
where accurate measurement is_ re- 
auired without use of a mercurv ma- 
nometer. New units are adaptable to 
all of maker’s pneumatic controllers, 
transmitters, differential valves, tele 
meters and related instruments, 
Among features: direct full-scale pen 
movement without external gearing 
or linkage multiplication; Teflon seal 
stuffing box; internal working parts 


Se ef] 


removing 1e or both 
disturbing 
protec 


accessible by 
case cover heads without 
manifold piping; over-range 


‘1 le 
\ 


tion; compensation ambient-tem 
perature variations; pulsation damp 
ener. Working pres: ures to 1000 psi.; 
differential ranges of 20, 50, 100 and 
200 in.; ambient temperatures —25 to 
American Meter Co., 1518 
Phila '¢ Iphia. 
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Flow-rate Indicator 
New “Tel-Flo Meter” 


for measuring flow rates 
and purging lines is said 
to be exceptionally dur 
able. Aluminum case with 
transparent plastic front 
protects graduated tap 
ered-bore glass tube. Can 
be furnished in aluminum, 
brass, or stainless steel 
bodies (or any other met 
al). Suitable for maximum 
pressures of 300 psi. 
(higher pressures upon re- 
cuest). Furnished with or 
Without control valve and 
with either top, side, o1 
back connection.—l’ehling 
Tustinment ¢ 0., 173 Getty 
Ave., Paterson, N. J. 
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Anemometer 


New “Gemware Anemometer” is a 
multi-vane Biram-type magnetic an- 
emometer which gives an impulse to 


439 


magnetic counter for every 100 feet 
of air travel. Normal range, 75 to 1000 
fom. On 10-ft. sectional extension han 
dle is an indicator to permit noting 
yaw of anemometer. Instrument, com- 
plete with 52-in.-long carrying case, 
weighs about 30 lbs. Anemometer unit 
and magnetic counter can be used 
without extension pole.—GM wa Co., 
50 W. 3rd St., New York 12, N. Y. 

f f { 241 


Wire or Radio Telemetering 
of Corrected Gas Volumes 


Index Tele- 
point to 


New “Base Volume 
counter” permits re 
ve many miles from meter installa 
tion. “Base Volume Index” automat 
ally corrects gas measured by meter 
to base temperature and base pres 
sure conditions. Transmitter is mount- 
ed on its side in an explosion-proof 
housing. Remote Counter registers up 


ading 


to 999,999 in either hundreds or thou- 
sands of cubic feet according to ca- 
pacity of meter. Use of “Telecounter” 
equipment with transmission systems 
sending more than one measurement 
over a single circuit is possible if 
multi-channel radio link or carrier 
current equipment is used.—Ameri 
can Meter Co., 1513 Race St., Phila 
delphia 2, Pa. 
242 





PRESSURE, LOAD AND 
ACCELERATION 





. 


Vacuum Gaging System 


New ‘Type L-3032” ionization gage 
tube and new “Model 4301” ionization 
gage amplifier make up a system es 
pecially designed for constant moni- 
toring of pressure from 10-' to 10-3 
mm. Hg in factory-production vac 
uum processes. (Maker’s main busi 


Yori 


ness is design and manufacture of 
vacuum tubes.) Gage tube is of revo 
lutionary design, with shell forming 
magnetic return path, Nichrome ring 
anode centered in Monel pill-box, 40 
watt internal heater for outgassing, 
and other novel features eliminating 
such common annoyances as burn-outs 
and activation of poisoned cathode. Op 
eration at atmospheric will not dam 
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age tube, which needs no attention 
other than a chemical cleaning about 
twice a year.—Litton Engineering 
Labs, San Carlos 2, Calif. 
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Low-pressure Pickups 


New “S Series Potentiometer Pres 
sure Transducers” includes a numbe1 
of units in 0-5 to 0-30 psi. range, in 
which a change of gage, differential o1 
absolute pressure produces a change 
in resistance-ratio or voltage. All units 
in this series weigh 0.43 lb. and are 2 
in. long and 2.25 in. diam. Units for 
operation to 285 C. are available. 
Standard units for operation at nor 
mal ambient temperatures can be 
fluid-filled. Rahm Instruments Inc., 
12 W. Broadway, New York 7, N.Y. 
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Pressure Pickups 


New “Models B-10, B-30 and B-50” 
Neoprene-sheathed barium titanate 
pressure pickups, originally developed 


for extreme conditions of underwate1 
explosions, produce large voltage re- 
sponse (up to 0.6 volts/psi.) flat 
over frequency ranges of 3-75, 1-40, 
and 0.5-30 ke., respectively. D-c. in- 
put resistances are maintained above 
500 megohms. Units have withstood 
5000-psi. static pressure and 10,000 
psi. transients.—Atlantic Research 
Corp., Alexandria, Va. 
245 


Pressure Pickup 


New “Model 45176 Pressure Trans 
ducer” will eperate under conditions 
of extreme vibration and acceleration; 
features use of stable insulating ma 
terials (such as lava, glass, etc.), 
noble-metal alloy resistance wire and 
brush, plus a new type of brush de 
sign. It is adaptable to industrial, mis 
sile, or aircraft applications; as an 
altimeter; and for airspeed pressure 
or ram-pressure measurement. Up to 
50 volts output can be obtained where 
an electrical signal proportional to 
pressure is required. Outputs can also 
be supplied linear with altitude, al 
speed, or natural or empirical func 
tions. Dual outputs can be provided, 
having two different functions. “Model 
45176” is available in ranges from 
0-10 to 0-30 psi.; In special pressure 
ranges; With various resistances and 
with cases that will withstand pres 
sures to 150 psi. A low-loss filter is 
Vol. 26 
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furnished in input pressure port. Mod- 
els are available with temperature 
compensation. Unit can be made to 
withstand shocks of 40 G _ without 
structural damage. Weight is less than 
14 oz.—G. M. Giannini & Co., Ine., 
117 E. Colorado St., Pasadena 1, Calif. 
246 


Pressure Pickup for High- 
temperature Applications 


New water-cooled pressure pickup, 
developed from ‘Norwood Controls” 
same type of catenary dia- 
phragm and cylindrical restraint ele- 
ment, is expected to be useful in re 
search on rocket propellants and jet 
engines: can be exposed to gas tem- 
peratures in excess of 5000 F. with- 
out damage. Heat transfer rate for 
entire face of unit is 11 B.t.u. per 
square inch per second, with cooling 
water temperature rise of 85 F. All 
exposed parts being made of stainless 
steel, unit can be safely exposed to 
highly oxidizing conditions.—Control 
Bingineering Corp., 560 Providence 
I] ghway, Noi wood, Mass. 
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ne, Uses 


Direct-reading Manometer 


New “Gas Pres- 
sure Gage” has body 
made of a_ high- 
strength transpar- 
ent plastic. White 
plastic scale can be 
moved up or down to 
permit direct read- 
ing of pressure. 
Among other fea 
tures: Blow-ove1 
seal; shut-off valves; 
blue non-freezing in 
dicating fluid of 1.9 
specific gravity per- 
mitting pressure 
readings to 0.1 in. 
water; 4-foot hose 
and fitting. Avail- 
able in two ranges: 
(1) 0-7 in. water; 
(2) 0-15 in. water 
on one side of scale 
and 0-8.5 oz. per sq. 
in. on other side. 
Bacharach Industri- 
al Instrument Co., 
7301 Penn Ave., 
Pittsburgh 8, Pa. 
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Altitude and Airspeed 
Pickups 


New “Potentiometer Altitude and 
Airspeed Instrumentation” comprise a 
series of voltage-divider-type pickups 
for measurement of altitude, rate-of- 
climb, and airspeed, in which the brush 
of a precision VDR is actuated by a 
change in pressure; and ratio-type in- 
dicating instruments as monitors. Al- 
titude series covers ranges to 70,000 
ft.. linearities of 0.5 percent over full 
range are standard. Airspeed series in 
50-700 mph. range exhibiting a 0.75 
percent linearity and 0.25 percent res- 
olution over full range are standard. 
Rahm Instruments Inc., 12 W. Broad- 
way, Ne w York 4» N. ig 
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Pressure Pickup 


New “Type 4 Electrokinetic Pres- 
sure Transducer” employs an im- 
proved electrokinetic cell to convert 
pressure to voltage over an exception- 
ally wide range of frequencies: from 
0.25 to 30,000 cps. Sensitivity is 350 
mv./psi. Self-generating transducing 
cell has a resistive output impedance 
of approx. 150,000 ohms and may be 
used with transformers to transmit 
signals over long cables. Various con- 
figurations are available for different 
applications including geophysical hy- 
drophones for off-shore prospecting. 

The Beta Corp., P. O. Box 8625, 
Richmond 26, Va. 
f nf 250 on 


Primary Element for 
Altitude Control 


New “Altitude Controller” is a volt- 
age-divider-type pickup in which the 
brush of a precision VDR is actuated 
by a pressure difference. Equal pres- 
sure is maintained on each side of 
pressure-sensitive diaphragm until a 
solenoid valve is closed entrapping a 
fixed reference pressure on one side 


of diaphragm. Instrument then re- 
sponds to and indicates differential 
changes from reference pressure. 
Rahm Instruments Ine., 12 W. Broad- 
way, Ne uw ) ork ‘if N. ie 
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: ; 
Crane Seale 


New crane scale, said to be “first 
OF 


major advance in crane scales in 25 
years,” is available in ranges of 1000 


lf 
€ 


to 10,000 Ibs. Every scale is guaran- 
teed to be accurate to within 0.2 per- 
cent of its capacity. A 25-percent tare 
weight adjustment is provided, and 
complete zeroing is assured. Plastic 
crystal protects dial from impact, 
chemicals, etc. There being no levers, 
balance weights, knife edges, or deli- 





BARBER Wheelco 
Instruments 


COLMAN 





LOOK...at the 
complete Wheelco line at 


the Instruments Show 


We always look forward to the Instruments Show when our 
friends visit us to talk over their control problems. Come to 
the Wheeleo Booth and see what deflection-type instruments 
are doing on over 50,000 industrial applications. See a 
demonstration of Wheelceo’s “Electronic Control Principle,” 
which provides faster, more accurate results than other 
control methods, See why the “No-Contact” system... 
mechanical linkage between measurement and control 

makes it possible to deteet and control instantly the slightest 
change of variables. See why Wheeleo Instruments are more 
versatile... how they ean reduce your operating and 
maintenance costs, Our complete line will be on exhibit... 


Booth numbers 48-49 








Write for new condensed catalog F5633-1 
on the complete Wheelce line 
Factory trained field engineers 


in all principal cities 


BARBER-COLMAN COMPANY, R 


Industrial Instruments . 


NEW... 


42-page data book... 
thermocouple facts 


Pick it up at the show! 
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maintenance is min- 
imized and repairs are virtually un- 
necessary The A. H. Eme ry Ce., 


New Canaan, Conn. 


cate hearing 
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Acceleration Pickups 


New “Linear 
ducers” are 


Acceleration Trans 
voltage-divider-type pick 
ups in which the brush of a precision 
VDR is actuated in response to linea 
acceleration. Special emphasis is 
placed on a number of low-response 
units in +1G to +5G ranges. Damping 
is accomplished by means of an encap 
sulated fluid system. All units are 2.5 
in. diam. and between 3.25 and 3.5 in. 
long; weigh 1.5 to 3 Ibs.—Rahm In 
struments Inc., 12 W. Broadway, Neu 
York 7, N. Y. 
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Acceleration Pickup 


New miniature (6-0z.) acceleration 
p.ckup is of variable-resistance type; 


is available in ranges from *5 G to 


SR: 


+30 G, corresponding natural frequen 
cies Zo to 50 cps. Resistance winding 
and brush are made of platinum alloys 
for low noise and long life. Linearity is 
within 1 percent of full-scale and 
electrical centering at zero is within 
0.5 percent. Stanaard resistance 10, 
000 ohms; continuous-duty rating 40 
volts. Unit withstands 50-G shock on 
any non-sensitive axis and 100-pe) 
cent shock overload on sensitive axis. 
Inc., 2233 Federal Ave., 
Los Angeles 64, Calif. 
254 
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ANGULAR and LINEAR 
DISPLACEMENT 





Angular Position Pickups 


New “Telepot” models of “Minia 
ture Microfriction Potentiometers” 
(made in Switzerland), for telemeter- 
ing and control uses, feature minia 
ture ball bearings giving 0.0015. in.- 
oz. torque; 0.1 percent linearity; frac 
tional-degree angular resolution; 10 
to-30 microvolt noise; negligible effects 
of temperature; and “an almost un 
limited life’ with Ni-Cr windings. 
Wide choice of windings, resistance 
values and output curves.—F’. H. Paul 
& Stein Bros., Inc., 100 Gold St., New 
York 38, N. Y. 
f f ' 255 
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Angular Position Pickup 


New “Microsyn Position Indicator” 
transforms angular displacement into 


an electrical signal for measurement 


of any mechanical variable. Function- 
ally, it may be likened to a circulat 
differential transformer, or to a vari- 
able-reluctance balanced-bridge signal 
generator. Its electrical signal output, 
in conjunction with an appropriate 
feedback system, can be used to con- 
trol industrial Features: 
linear output; resolution to 0.01 de- 
gree; negligible reaction torque; sensi- 
tivity up to 7 volts/degree at 400 eps. 

Doeleam Cori Pp. Soldiers Field Road, 
Poston 35, Mass. 


processes. 
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Displacement Pickups 


New “Humphrey Linear Potentiom- 
eters” are said to give “noise-free per- 
formance when subjected to vibration, 


dither and other environmental con- 
ditions. absolute precision linear- 
ity.” Sizes: 0.5 in. diam. for strokes 
up to 3 in. and 0.75 in. diam. for 
strokes over 3 in.; resistance values 
up to 13,000 ohms/inch, higher values 
in special units.—Pacific Scientific Co., 
1430 Grande Vista Ave., Los Angeles, 
Calif. 
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Synchros 


New synchro transmitters and con- 
trol transformers for servomechan- 
isms, etc., have maximum error lim- 


its of 7 minutes; are 1.062 in. in diam- 
eter and 1.719 in. long; models for 
either 26-v. or 115-v. 400-cps. exci- 
tation. Unique integral construction 
is said to assure performance unde? 
extreme conditions of humidity, tem- 
perature, altitude and_ vibration. 
Kearfott Co., Inc., 1150 McBride Ave. 
Little Falls, N. J. 
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TIME, SPEED AND 
COUNTING 





Industrial Stop Watch 


New Swiss-made seven-jewel anti- 
magnetic stop watch, designed for 
scientific and industrial uses, has 10- 
second sweep with timeout; is also 
an elapsed-time recorder to 5 min.; 
starts and stops with side button, 
winds and resets at crown. Chrome 
case, Duco enamel dial.—Southern 
Precision Instrument (O04 Moore Bldg., 
San Antonio 5, Texas. 
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Electronic Timer 


New “Type 60 MC” enclosed elec- 
tronic timer for industrial and labora- 
tory services that require timed inter- 





vais, time delay periods or other pro- 
gramming; may be operated by foot 
switch, push button, pressure switch 
or any other momentary or sustained 
contact closing device. Timing inter- 
vals (0.1 sec. to 60 sec.) are unaffected 
by variations in line voltage or fre- 
quency. S-p.d-t. relay has 10-amp con- 
tacts.—G. C. Wilson & Company, 2 
N. Passaic Ave., Chatham, N. JJ. 
260 


Elapsed-time Recorders 
with Dating Device 
New automatic dating device is 
now standard equipment on indus- 
trial model “Calculagraph” Elapsed 


467 


Time Recorders; eliminates hand-dat- 
ing job time cards and possibility of 
clerical errors.—Calculagraph Co., 
ts Harvrison, N. Ee 
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Ine., Susse. 


Speed-control Switches 


New “Dazic Zero Speed Switches” 
make possible contro] at slow speeds: 
have shaft-driven contactors equipped 
with s-p.d-t. snap-action 10-amp. con- 
tacts. Units are self-lubricating, have 
hydraulically-driven mechanism and 
nf 53 ' —_——> 








MOORE PRODUCTS CO. MOORE BULLETIN 7005 


PHILADELPHIA 24, PA. VALVE POSITIONER | Model 721 








This new pilot assembly 
fits any external-type Moore 
Positioner, made since 1940. 



































NEW . SUPPLY PRESSURE 


INSTRUMENT PRESSURE 


OPERATING AND snvaunie 
CONSTRUCTION FEATURES 


, 4 , 
g 


/ f j j y / 
CAPACITY increased four times “ 7a) DIAPHRAGMS built to’ withstand severe vibration’ 





STABILITY inherent in new pilot design RANGE-SPRING PIVOT designed to eliminate hysteresis 


AIR CONSUMPTION in a balance position is reduced to PRACTICAL AND SAFE—As in all Moore Positioners, the 
one-third pilot is easily removed for cleaning and the pilot 


THROTTLING RANGES FOR DIFFICULT APPLICATIONS — spring operates in the same disgetion os ho Gy super 


1% nominal range of standard. positioner is easily For further data,’ write 
changed to 5%, 10% or 20% © MOORE PRODUCTS CO. 
PHILADELPHIA 24, PA. 





) ese p For both still and continuous-motion 

photography on 35-mm film, the Fairchild 
Oscillo-Record Camera records non-recurring 
phenomena that are too rapid for visual study, 
others that are so slow that continuity is lost, and 
the occasions where very high-speed transients are 
combined with very slow-speed phenomena. 


Oscillo-RKecord camera users especially like these 


advantages: 


1. POSITIVE FILM DRIVE — Film is sprocket-driven syn 
chronously with the take-up spool to prevent slippage 


and jamming at high speeds. 


Fairchild-Polaroid® Oscilloscope Camera 
Provides Easy-to-Read Prints 


For individual exposures the Fairchild Polaroid 
Oscilloscope Camera provide s speed, convenience 
and economy, Trace reads normally —left to right 
Re di thon 1s exactly one half size for easy measure 
ment of values, especially with a grid. Each print is 
34 x 44 and records two images. 


YOU GET 
THESE 


ADVANTAGES 


with the 
FAIRCHILD 
OSCILLO-RECORD 
CAMERA 


2. CONTINUOUSLY VARIABLE SPEED ADJUSTMENT — 
Film speed is electronically controlled over range of 1 
to 3600 in. per min. No belts or pulleys are required. 


3. TOP-OF-SCOPE MOUNTING — Controls are easily ac 


cessible. No tripod is needed. 


4. VERSATILITY — Designed for both still and continu- 
ous-motion photography on 35-mm film. Provision for 
three lengths—100, 400, or 1,000 ft. For quick devel 
opment and study of short lengths of film (up to 10 ft.) 
a special take-up cassette is available to help save time 


and reduce film wastage. 


Ig 


One minute after you pull the tab, a finished print is ready for evaluation. 


Complete information about applications and oper- 
ation of the Fairchild Oscillo-Record and Fairchild- 
Polaroid Cameras awaits your request. Write today 


TIRGHILD 


to Fairchild Camera and Instrument Corporation, OSCILLOSCOPE RECORDING CAMERAS 


Robbins Lane, Syosset, Long Island, New York, De- 
partment 120-41 
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magnetically-coupled electrical con- 
tacts; can be mounted in any position; 
can be wired to open or close signal 





circuits on shaft rotation of 15 rpm. 
on acceleration and 8 rpm on decelera- 
tion; will indicate direction of rota- 
tion and will indicate idling when 
shaft is stationary; can be driven at 
speeds to 5000 rpm., at temperature 
from —20 F. to 250 F. Required driv- 
ing torque is 3 in-oz.—Winterburn 
Mfg. Co., Putnam, Conn. 

For more information circle 262 


Pulse Generator for 
Speed Measurement, ete. 
New “Confluxer” produces constant- 

charge pulses, triggered by behavio 
of input voltage to device: each pulse 


produced when instantaneous voltage 
of input initially exceeds a fixed value; 
device then resets by return of voltage 
below critical value. Voltage-time 
product for each pulse is constant for 
any operating load. Since volt-seconds 
divided by ohms gives coulombs, out- 
put for a given load resistance pro- 
duces a constant charge per pulse and 
this pulse output can be integrated 
to obtain a voltage proportional to 
input frequency. New device can serve 
as a frequency meter, electronic tach- 
ometer or digital-to-analog converter; 
also for pulse generation, microsecond 
pulse generation from slowly-varying 
input and pulse-amplitude discrimina- 
tion. Input waveform with a rise time 
as slow as 0.1 second still insures 
proper operation. Resolution time per- 
mits full charge per pulse if pulses 
generated are more than 15 usec. 
apart. Circuit is so independent of 
tube characteristics and aging effects 
that a 12AU7 may be used satisfac- 
torily in place of intended 12AT7. 
Output pulse rating 200 v.-usec. Nor- 
mal operation gives pulse voltage of 
approx. 70-v. peak and pulse duration 
of approx. 3 usec. Minimum output 
load 2500 ohms; required minimum 
input 10 v.—Wang Laboratories, 296 
Columbus Ave., Boston 16, Mass. 

f more informatior rcle 263 nquiry card 


Predetermining Counters 

New “280 Series” predetermining 
counters (made in Germany) are 
available for stroke, revolution, and 


electrical counting, adding in both di- 
rections or adding and subtracting. 
Release is effected in one or two 


stages by lever or switch. An 8-digit 
totalizer is optional. Counters are 
offered for base (illustrated) or panel 
mounting.—Presin Co., 5225 Wilshire 
Blvd., Los Angeles 36, Calif. 

e inf t 264 


Decade Counter Tubes 


New “GC10M” (left) and “GC 10 B” 
(right) are cold-cathode glow-transfer 
bidirectional decade counter tubes 
which may be mounted in any position 
in totalizers, batch 
counters, etc., where Cerin 
speed and silent op- Siw 


eration are advan- rs 
tageous. Several * aL itll 
jee 


tubes may be cas- 

caded with a single 

triode between 

stages. Addition of 

a switch permits sub- 

traction as well as addition. Max. in- 

put frequency of “GC 10 M” is 600 

pulses per second; of “GC 10 B,” 4000. 
Atomic Instrument Co., 84 Massa- 

chusetts Ave., Cambridge, Mass. 
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Magnetic Binary-counter 
Plug-in Assembly 


New “Model 1001” magnetic 9- 
stage binary counter plug-in pack- 
age counts at rates up to 50 kce., fea- 
tures low power requirements, wide 
tolerance on power supply variations, 
and minimal number of tubes; can 
be applied to pulse rate sealing and 
digital control systems, also to per- 
form such functions as integration, 


addition, multiplication and division 
when used in conjunction with other 
LFE plug-in packages.—Laboratory 
for Electronics, Inc., 75-4 Pitts St., 
Boston 14, Mass. 
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Magnetic Storage Drums 


New magnetic storage drums are 
offered in five types (largest, “Type 
2,” 8 in. diam. and 37 in. long, is 


shown with top cover removed). 
“Types 1 to 4” are available with 
moving heads. One or more slide wires 
are provided for servo contro! of head 
position. Drums are so machined that 
run-out in eccentricity and diameter 
will permit head location at 0.001 in. 
from coated drum surface with a sig- 
nal amplitude variation over all loca- 
tions on drum of 1.5 db in voltage. 
Drum coating is red oxide of iron. A 
20-mv. playback signal may be ob- 
tained from a record signal of 50 v. 
W.S. MacDonald Co., Inc., 83 Uni- 
versity Road, Cambridge 38, Mass. 
| fa tatorrsa) © 267 on it 


Ball-&-disk Integrator 


New ball-&-disk type integrator, 
with hardened alloy steel moving 
parts, is said to combine light weight 
(17 oz.) long accuracy-life, and rea- 
sonable cost. Applications include com- 
puters, servomechanisms, etc., requir- 
ing precise and smooth speed control 


with highest reproducibility. At 750- 
rpm. input speed to disk (maximum 
recommended speed) maximum output 
speed is 1500 rpm. Output torque at 
this speed should not exceed 5 oz.-in. 
The Reflectone Corp., Stamford, 
Conn. 
"is ee intormat rcle 268 on inquiry card 


Electrical-Input Keyboard 


New Electrical Input Keyboard can 
be used at a remote location in a 
multiple hookup to enter numerical 
data and control signals into data 
Page 1323 
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processing apparatus. It comes in 7- 
to 11l-column sizes. A solenoid may 
be provided for automatic clearing 
from a feedback pulse. In “Basic Mod- 
el No. 1207” (illustrated) keys latch 
down when depressed except that a 
key will release when another key in 


same column is depressed, C (clear) 
key provides manual release; control 
keys: eight blank unwired non-latch- 
ing keys marked as requested; switch 
elements: telephone relay type, with 
each input key operating a s-p.d-t. n-c. 
switch and each control key closing 
a s-p.s-t. switch, all switches unwired 
(additional leaves can be added under 
each input key for multiple switch- 
ing); contact rating: 1.5 amp. at 115 
v.ac. non-inductive.--Clary Multiplier 
Corp., San Gabriel, Calif. 
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Interferometer 


New “Modified Twyman-Green In- 
terferometer,” for both laboratory and 
production testing of optical compo- 


406 


nents and assemblies to 1/10th fringe 
(1 millionth inch), has shock-mounted 
2 x 8-ft. granite base, 3-in. aperture 
and 12-in. diam. graduated turntable 
with 2-way kinematic leveling plate. 
Among features: attachment for in 
terferometric testing of lenses; tan- 
gent screw with l-degree range giving 
vernier angular measure directly to 
1 second of are (when referenced to 
a master normal); phantom index 
spot-of-light projected into interferom- 
eter field for counting fringes across 
any desired media of work under test; 
index traverse motor-driven and vari- 
able-speed; draw curtain to make 
darkened enclosure and provide in- 
sulation against “miraging” air cur- 
rents; single beam-splitter in optical 
system.—Penn Optical & Instrument 
Co., 50 S. San Gabriel Blvd., Pasadena 
10, Calif. 

Porn P 
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Microphotometer Converter 
for Microscope 


New “Microphot” attachment con- 
verts any standard microscope into a 
microphotometer for quantitative light 

absorption 

spsneesiah studies of micro- 

scopic specimens 

and for evalua- 

tion of spectral 

absorption. It 

slips over micro- 

scope tube in 

place of ocular. 

Tilted eyepiece 

permits viewing 

specimen under 

test at all times. 

Any microscopic 

section of specimen may be isolated by 
means of a slit whose width is adjust 
able from 0.01 mm. to 2 mm. by dial 
graduated in 100 divisions; length of 
slit also adjustable. Selenium photo 
element positioned above slit is con 
nected to a galvanometer for direct 
measurement of absorption. Adjust- 
able microcuvette (accessory) permits 
optical thickness of fluid to be varied 
from 0.01 mm. to 10 mm. with accura- 
cy of 0.01 mm.; thickness read direct- 
ly to 0.01 mm.—National Instrument 


Co., 5005 QucenslLury Ave., Baltimore 
15, Md. 
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Spectral Transmission 
Ratio Comparator 


New “Farrand-Hornig Ratio Com- 
parator” provides a means of deter- 
mining directly the spectral transmis- 


( Oak 


sion curve of a substance relative to 
a standard. It can be used independ- 
ently or linked to monochromators, 
spectrometers, etc., for ratio measure- 
ments in ultraviolet, visible, or infra- 
red.—Farrand Optical Co., Inc., Bronx 
Blod. & E. 238th St., New York 70, 
Wek. 
stion circle 2972 on inquiry ca 





PHOTOGRAPHY AND 
DUPLICATING 





Industrial Camera 


New “Beattie Portronic Model JR” 
electric camera accepts 35mm. or 70- 
mm. roll film in 100-ft. lengths in a 
magazine; is focused by a calibrated 
footage seile and has a 90mm.f4.5 
coated Raptar lens. Film magazine 
contains motor and film metering 
equipment built-in as integral parts. 
Shutter is a behind-lens electrically- 
operated type, controls electronic flash. 
New camera is suitable for data re- 
cording; operates on 115 v.ac.—Photo- 
graphic Products Inc., 6916 Romaine 
St., Hollywood 38, Calif. 
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Bellows-type 
Focusing Attachment 

New “Model F31 Nilscope” is de- 
signed for use with Leica and similat 
cameras to make possible photograph- 
ing objects at any distance from in- 
finity to 2 in. from lens depending 
upon the lens used. It consists of bel- 
lows focusing assembly, magnifier and 
two extension tubes.—Burke and 
James, Inc., 321 S. Wabash Ave., 
Chicago 4, IU 
f e ianfarmatian e 274 


Spot Brightness Meter 


New “Spectra Brightness Spot Me- 
ter’? measures brightness of a small 
spot (1.5 degree, or 3 in. at 10 ft.) 


>... 
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to ICI Standards; is independent of 
operator’s eye; reads directly in foot- 
lamberts from 0.1 to 1,000,000: loga- 
rithmic scale of microammeter is cali- 
brated 1 to 100 and range switch 
provides multipliers of 0.1 to 10,000. 
3eside ICI Standard, four filters per- 
mit direct color-temperature readings, 
Image-Orthicon readings, ete. Addi- 
tional lenses permit measuring small- 
er areas at distances down to 2 in. 
Photo Research Corp., 127 W. Ala- 
nile da A Ve., Burbank, Calif. 
f e ir 275 on 


Mixer for Projector 
J 


New “Electronic Mixer and Volume 
Control,” available for users of “Film- 
osound 202” 16-mm. magnetic record- 


ing projector, provides a means of 
mixing sound signals from micro- 
phones, phonographs and tape record- 
ers in any desired combination.—Bell 
& Howell Co., 7100 McCormick Rd., 

e informat rcle 276 on inquiry card 


Xerography Copy-camera 

New “No. 4 Lith-Master” model of 
“XeroX” copying camera has auto- 
matically controlled exposure speed 
and lighting; reduces originals up to 





@ Specifically designed to afford full ytil- 


ization of outstanding accuracy and 
20 db Rejection ae Saree Any Fixed Frequency g 0 ronge of Beco Model 250-Cl Imped- 
from 100 CPS to 10 KC once Bridge. 


ot 2nd Harmonic 
MODEL 855-Al i * Complete Operation of the 250-Cl 
OSCILLATOR Bridge from A.C. power. 


@ Highly stable oscillator, accurate to 


AMPLIFIER within 1% of nominal frequency 


@ Maximum convenience. Visval null in- 
dication. No batteries, 


MODEL 250-Cl @ Features Beco Dekadial for 


occurate resistance, capaci- 


IMPEDANCE tance, inductance. Readings to four 


significant figures. 


BRIDGE @ The most accurate, widest range Im- 


pedance Bridge available. 


@ Compact, light, portoble. 9” x 11" x 
11” over all. 


@ Model 855-Al @ Wide range: ’ 
D E K A a i a L Oscillator-Amplifier Resistance — } milliohm to 11 meg- 
36 feet of scale length with 38,000 discreet increments @ Model 250-C1 ohms. 
Capacitance — 1 py to 1100 pfs. 


ACCURACY — Resistance: + 0.1%; Capacitance: Impedance Bridge 
+ 0.25%; Inductance: +1.0%. Impedance — Ih to 1100 henrys. 





KEEP YOUR MERCURY CLEAN... 


BY THE 


Bethlehem | eee 





This radical improvement is a fast economical method of purifying 
mercury for any laboratory or plant. 
The motor-driven OXIFIER separates by air oxidation the dissolved base 
metals from the body of contaminated mercury. (2 to 4 hrs. per 25-lb. 
batch.) The TYPE F FILTER removes the resulting oxide-dust and scum, as 
well as water, oil and all other floating materials, leaving the mercury 25 Ib. capacity 
bright and lively with a mirror-like surface. (25 lbs. per 6 min.) OXIFIER 
This OXIFIER-FILTER process renders low-cost prime virgin or accumulated 
scrap mercury equal, and in important respects superior, to expensive 
triple-distilled. It is entirely suitable for use in meters, instruments, and 
electrical apparatus. 


A'so available: Large Industrial and Small Sets. Write for Bulletin Hg. 1. 


OXISIER, 25-lb. capacity $180.00 FILTER, Type F $50.00 
5-lb. : 77.50 “ 6 20.00 
150-Ib. - 660.00 cl. 0 160.00 all TYPE F FILTER 


Meth Eom _Appara lus Company, 


887 Front Street, Hellertown, Pa. 


For more information e 56 on inquiry card. 
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You can’t beat 
TAYLOR 


COMPARATORS 
for ACCURACY 


Liquid color standards are 
unconditionally guaran- 
teed against fading. 


for SPEED 


Simple 3 step method re- 
quires less than one minute 
to make reading 


for PHOSPHATE, 
pH, CHLORINE 
DETERMINATIONS 


Compact, easy to use, 
no fragile standards to 
handle. Many slides can 
be used on same base. 


SEE YOUR DEALER...OR WRITE DIRECT 
FOR COMPLETE INFORMATION ABOUT 
THESE WIDELY USED COMPARATORS 


GET THI 
“TELL 


Use it Osa referen, 


Containg 96 


ce book! 


f 
ormation 


Scribes ‘] iustrate 


avlor Equipment. 


W. A. TAYLOR “%3° 


416 RODGERAYORGE RO + BALTIMORE, MO 


f » tal stior rcle 87 on inqui 
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17x22 in. on to an 8.5x13-in. “XeroX” 
plate for transfer to a paper master 
by xerography process.—The Haloid 
Co., Rochester 3, N. Y. 
e inf © 277 


Oscillogram Processor 


New “23-109” oscillogram processor 
completely processes and dries oscillo- 
graphic records on any standard re- 


cording papers up to 12 in. wide at 
speeds exceeding 10 feet per minute 
without darkroom facilities or ex- 
ternal water supply; may be carried 
directly to a test site for examination 
of data soon after a test run; utilizes 
latest chemical processes of Eastman 
Kodak Co.: elimination of washing 
minimizes interval between testing 
and reading. 250-foot capacity maga- 
zine loads in subdued light or a dark- 
room (depending on sensitivity of rec- 
ord material). Solutions are ther- 
mostatically maintained at 100 F.; 
drying-drum temperature is thermo- 
statically controlled and may be ad- 
justed for humidity, paper width, and 
record material.—Consolidated Engi- 
neering Corp., Pasadena 8, Calif. 
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Oscillogram Processor 


New portable photographic process- 
ing machines automatically develop, 
fix, and dry either oscillograph film 


or paper; can be loaded and operated 
in daylight. Standard models deliver 
3 to 5 feet of developed and dried 
paper per minute; a larger model 
delivers up to 10 feet per minute. 
Standard models are also available 
for processing film in 16-mm, 35-mm, 
70-mm, and 12-in. sizes at speeds up 
to 5 ft. per minute. Machine is said 
to “cost only about a tenth of com- 
parable conventional equipment.’’— 
Young Testing Machine Co., Skelton 
Bldg., Bryn Mawr, Penna. 
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Spirit-type Duplicator 


New spirit-type duplicator for in- 
dustry makes copies of anything typed, 
written, or drawn in as many as five 


colors at one time. “Magic Fluid 
Flow” feature distributes proper 
amount of liquid on moistening roller. 
No need of test sheets or priming 
sheets. Up to 300 copies from one 
master, and master can be saved for 
re-use.—Duplicopy Co., 224 W. Il- 
linois St., Chicago 10, Ill. 
nf rcle 280 on 
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Copying Machine 
New “Model 15” of “Copyflex” copy- 
ing machine has its speed increased 
by 50 percent, owing to revised design 


which enables it to use 220 volt a.e. 
Charles Bruning Co., Ine., 4700 

Montrose Ave., Chicago 41, Ill. 
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Beta-gamma Counter Tube 


New “Type 6306” bismuth-cathode 
beta gamma counter tube has efficien- 
cy six times greater than standard 
counter tubes on radioactive iodine 
and more than twice on radium. It 
has same thin aluminum wall as 
maker’s “Type 1B85,” but bismuth 
screen liner makes it effectively a 
thick-wall tube with many times 
strength of ribbed “1B85.” Excep- 
tionally low cost is said to make it 
idea! for multiple-tube applications. 
Electrical characteristics and dimen- 
sions are identical to those of “1B85.” 
—The Victoreen Instrument Co., 3800 
Perkins Ave., Cleveland 3, Ohio. 
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Film-badge Service 


_ New complete film-badge monitor- 
ing service is announced.—St. John 
X-Ray Laboratory, Califon, N. J. 
re informat » 283 yuiry 
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Dosimeter-ratemeter 


New “Gamatek Radiation Detector” 
for industrial and medical use is self- 
contained, requires neither batteries 
nor external charging devices. As a 


dosimeter, it indicates on a_ direct- 
reading scale the total dosage of 
gamma and x-rays to which a body 
or area has been subjected. By timing 
pointer travel and referring to a ta- 
ble printed on back, it is used as a 
radiation ratemeter. Full-scale read- 
ing is 250 milliroentgens. Instrument 
is zeroed by an integral friction 
charger operated through an external 
knob.—Consolidated Engineering 
Corp., Pasadena 15, Calif. 

For r formation circle 264 


Ratemeter 


New “RM-1A” ratemeter, though 
designed for use with moving-coil o1 
potentiometer-type recorder, may also 
be used with almost any scaler as 


eLETTCT r= 


a monitor, radiation-level alarm, proc- 
ess-controller, ete. Six full-scale 
ranges of 300 to 100,000 counts per 
minute can be read directly and a 
choice of time constants permits se- 
lection of 1, 3, or 10 percent full-scale 
probable error on any range. Coin- 
cidence loss is less than 2 percent 
full-scale on highest range and neg- 
ligible on all other ranges. Alarm cir- 
cuit permits operator to select rate 
above which a panel lamp flashes (or 
external alarm is actuated) .—George 
R. Utting Associates, 290 Centre St., 
Newton 58, Mass. 
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Radioactivity Monitor 


New “Model DZ14 Radiation Su- 
pervisor” automatically and continu- 
ously monitors radioactivity; can be 
used to monitor laboratory and sound 


remote control alarm systems in office | 


or in safety control centers; has built- 
in aural and visual alarm systems; 


has adjustable sensitivity; is said to | 
be “the only instrument of its kind 


TYPE 756- 


Fairchild’s latest single-turn 


PRECISION POTENTIOMETER 


Gives you all these advantages... 


1 Extremely low noise level and longer life with sustained high ac- 
curacy result from improved windings and wiper design. These 
improvements also permit higher rotational speeds with minimum of wear. 


2 Higher resolution (0.05% at 2,000 turns) and close functional 
tolerances (linear +0.25%; non-linear 0.35% with 3:1 slope ra- 
tio in high resistance ranges) give higher point-to-point tracking qualities, 


3 Standard electrical functional angle is 320 deg. nominal with ORV 
tolerance of +5% in resistance range from 800 to 40,000 ohms. 
Electrical functional angle of 350 deg. nominal with ORV tolerance of +3% 


in resistance ranges of 50 to 45,000 ohms can be supplied on special order. 


4 Greater flexibility—For non-linear functions as many as 13 taps 


can be provided by adding extra terminal boards. 


5 All the desirable qualities of the well-known Type 746 unit, includ- 

ing easy and more accurate phasing, ganging up to 20 units on a 
single shaft, all-metal precision-machined housing and shaft, low torque, ete., 
are included in the Type 756. 


Full information about the entire line of Fairchild Precision Potentiometers, 
including specifications of the Type 756 unit and how we can help solve 
your potentiometer problems, is available for the asking. Write to Poten- 
tiometer Division, Fairchild Camera and Instrument Corporation, Park Ave- 
nue, Hicksville, Long Island, New York, Department) [40-29B1 


/RGHILD 


eo POTENTIOMETERS 
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CONTINUOUS ANALYSIS 
CONTROL 

AUTOMATIC RECORDING 
ACCURACY 

LOW COST 

SPEED 

RUGGEDNESS 

EXTREME SIMPLICITY 
QUICK ADAPTABILITY 


THE 
LISTON-BECKER 
IR ABSORPTION TYPE 
PLANT STREAM 
ANALYZER 


RESPONSE of 90% complete in 
'/y second. 

SENSITIVITY as low as 0.005%, for 
full-scale deflection. 

NOISE LEVEL which is extremely 
low. 

ZERO DRIFT of less than 1%, full- 
scale per 8 hour day. 

INTEGRAL THERMOSTATING. 
SELECTIVITY exceeding that of 
high-resolution IR Spectrometer. 


LISTON-BECKER Model 21 non- 
dispension infra-red analyzers are 
of the positive type. They are being 
used extensively in industry for the 
analysis of most heteroatomic gases 
including CO, COx, HiO, NHs, CH,, 
and CsH». Quick, direct analyses are 
attained by use of a pick-up section 
(illustrated) which can be located as 
much as 600 feet from the main con- 
trols. Write for full particulars. 


“FOREMOST MANUFACTURERS 
OF INFRA-RED GAS ANALYZERS" 


STON-BECKER ~ 
sat COMPANY, mit 


653 HOPE STREET 
STAMFORD © CONNECTICUT 














nq 
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that will perform a monitoring func- 
tion automatically.”—Deteciolab, Tine., 
6544 N. Sheridan Road, Chicago 26, 
Ill. 

For more information circle 286 


Area Monitor 


New “Model 1310 Remote Moni- 
tron” comprises an ion chamber and 
a main chassis, is used for measure- 


ment of relatively high gamma o1 
neutron flux around reactors and ac- 
celerators.—Nucleai aes and 
Chemical Corp., 229 W. Evie St., Chi- 
cago 10, Il. 
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Neutron-counter Tubes 


New boron trifluoride counter tubes, 
believed to be longest ever made, are 
more than 6 ft. long, are of all-alum- 


inum construction, filled to 120 em. 
Hg pressure with enriched boron tri- 
fluoride gas.—_Radiation Counter Lab- 
oratories, Inc., 5122 W. Grove St., Sko- 
keie, Tl. 
f 288 


Cobalt-60 Handling Shield 


New “DES” is a portable direction- 
al exposure shield for safe handling of 
strong sources of cobalt-60 for indus- 
trial radiography; can be used for 
thick or thin sections; shields all radi- 
ation from gamma source except a 
beam, which may be directed only at 
area to be exposed. During exposure, 
radiographer is safe in immediate area 
as long as he is outside actual beam. 
Cobalt-60 is moved into or out of po- 
sition by a half-turn of a_ handle. 
When source is retracted, shield serves 
as a_ storage container. It comes 
mounted on a castered lift truck, with 
either hand or electric power lifting. 
Technical Operations Inc., 6 Schouler 
Court, Arlington, Mass. 
format rcle 289 


Scintillation-well Counter 


New “Model DS-3” scintillation-well 
counter, for extremely efficient count 
ing of gamma-emitting samples, al- 

lows activities as 
low as 0.00001 
microcurie to be 
assayed. For 
sample volumes 
less than about 
2 cc., it is insensi 
tive to sample 
volume. Over all 
efficiencies of 43 
percent for gam- 
mas from cobalt- 
60 and 51 percent for gammas from 
iodine-13! are obtained when unit is 
used with a “Nuclear Chicago” scaler. 

Nuclear Instrument & Chenical 

Corp., 229 W. Erie St., ¢ owe 10, Jl. 
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Gamma-ray Filter-sets 


New gamma-ray filter-sets decrease 
exposures to 1/20th of time required 
when using lead-screen and _ fine- 
grained film techniques; are available 
in any size.—St. John X-Ray Labor- 
alory, Califon, N. J. 
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FOR THE LABORATORY 





Laboratory Hot Plate 


New “Pyrodise” is an inexpensive 
portable 660-watt hot plate with 
sheathed Nichrome heating elements 
cast into 8-in. aluminum top plate 
for quick heating (750 F. in 35 min- 
utes) and exceptionally long element 
life. Stepless control of temperature. 
Terminals protected from spillage and 
short circuits.—Laboratory Equip- 
ment Div., Lindberg Engineering Co., 
2444 W. Hubbard St., Chicago 12, Ill. 
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Vacuum Furnace 


New “Airfre” high-temperature 
electric vacuum furnace is designed 
for production and laboratory use 


where temperatures up to 2500 F. 
and vacuum up to 29 in. are required; 
higher vacuum can be supplied. Fur- 
nace and vacuum system can be used 
independently of each other. Furnace 
is available in various sizes; is com- 
plete with vacuum pump and control 
equipment.—kK. H. Huppert Co., 6830 
So, Cottage Grove Ave., Chicago 37, 
Til, 
293 « 





Vacuum Oven 


New “Duo-Vac” is largest capacity 
vacuum oven on market; can be used 


e 


for drying under vacuum or at at- 


mospherie conditions at temperatures 
to 125 C. Vacuum chamber is 11 in. 
diam. and 12 in. deep.—Labline, Inc., 
217 N. Desplaines St., Chicago 6, Ill. 
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Laboratory Ovens 


New “Electric Utility Laboratory 
Gravity Ovens” feature recessed 
slanted base to protect all control 
components from spillage, ete.; “Mo- 


della” heater bank now double-banked 
for uniform heating area irrespective 
of power selector switch position; 
“automatic hydraulic control” with 
sensitivity of 0.5 C.; Fiberglas insu- 
lation increased to 3% in. on all six 
sides. Operating temperature 38 to 
288 C. (100 to 550 F.).—Blue M Elec- 
trie Co., 306-308 W. 69th St., Chicago 
ot 

f f ’ e 295 


Oil-testing Centrifuge 


New “Model G” 6-volt centrifuge 
for A.P.I. base sediment and water 
test requires less room than previous 
models in gauger’s car or truck. 
Among other improvements: rheostat 


STEP AHEAD 


‘TO SELECTIVE 
SCANNING 
SPEEDS 


FROM ‘4° to 2° PER MINUTE 
WITH UNEXCELLED RESOLUTION 


*& Many users have found the facility of a wide selection 
of scanning speeds to be of extreme value in diffractometry. 
The operation of a synchronous motor drive, 

with change gears for speed variation, oflers precise 


control which can be duplicated. 


Scanning speeds up to 2° per minute can be obtained with 
exceptional resolution exceeding that attained from 


other apparatus under comparable operating conditions, 


Work load of the Noreco Diffractometer can actually be 
doubled by utilizing a second Wide-Range Goniometer 
in conjunction with the second line focus port of 


the NoreLco four-window X-ray tube. 


Li 
rhooucr ||'NORTH AMERICAN || | 


J erred WW anata ead Semanal Sapehahramatraa/rital Nol benstratatad Whetunlrrentel 


Serong Sine ly PLIJULUPS 


COMPANY, INC. 
Dept.iM-9, 750 South Fulton Ave., Mount Vernon, N.Y. 


and Industry 


In Canada: Rogers Majestic Electronics Lid., 11-19 Brentcliffe Road, Leaside, Toronto 17, Ontario 
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Compensated Mano 
metiic Gage meets 
new interpretation 
of the boiler code 
for WSP of 900 psi 
or higher. 


You get full 180° visibility . . . so you 
can read the liquid level from any point fro1 
the the 
New Convex Scale now available on Jerguson 
Scale mark 


ings are directly on the convex face and the 


which you can see gage with 


lruscale Remote Reading Gages 


indicator goes clear around the convex surface 
You can stand at one end of the control roon 
check 


Truscale Gages 


and instantly your whole line 


Jerguson Truscales give you instant remot 
readings of liquid levels of boilers, deaerating 
tanks, etc with the amazing accuracy of 
14 of 1% of scale reading. And with the New 
Convex Scale you make these readings from 
any angle . accurately, without distortion 
Truscales also available with lights, horns and 


Truscale Repeaters, 


Write today for complete data on 
Truscale Gages u uh the New Con 


vex Scale. 


Gages and Valves for the 

Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Offices in Major Cities 
Bolley Meters & Controls, itd., London, Eng. 
Controle Bailey, Poris, France 
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speed regulator with off position; pi- 
lot light; numbered head positions; 
spark-proof aluminum construction; 
and receptacles for tube storage.- 


International Equipment Co., 1284 Sol- 
35, Mass. 


foston 


diers Field Rd., 
For t 296 


Pipette Calibrations 


New 
Blood 
Bead 


€22 EO 
Pot. Applied for aie 


rupted-line calibrations for easier, er- 
ror-free readings of intermediate vol- 
umes.—Clay-Adams Co., Inc., 141 E. 
25th St., New York 10, N. Y. 
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Certified 
Oval 
inter- 


models of “Yankee 
Pipettes” and “Adams 
Blood Pipettes” have 


Radiocarbon Compounds 


Five new radioactive carbon com- 
pounds: Adenine-8-C"; Pyruvamide- 
2-C"*; Pyruvamide-3-C"; Acetyl bro- 
mide-1-C"; Acetyl bromide-2-C"; all 
available in 1-millicurie and 0.5 milli- 
curie packages under A.E.C. licensing 
procedures. Specific activity 1 milli- 
curie/millimole.—Nuclear Instrument 
& Chemical Corp., 229 W. Erie St., 
Chicago 10, Ill. 
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Viscosimeter 


New “Fisher/Tag Saybolt Viscosim- 
eter” can be used for both “Furol’” 
and “Saybolt Universal” viscosity 








measurements; features exceptionally 

precise control.—Fisher Scientific Co., 

717 Forbes St., Pittsburgh 19, Pa. 
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X\-ray-diffraction Spinner 


New cylindrical specimen spinner, 
for use in place of standard specimen 
holder of “Norelco” wide-range goni- 
ometer for special x-ray analysis 
work, is designed to facilitate han- 
dling specimens of limited size and 
quantity where problem involves in- 
dividual analysis of small fibers or 
filaments, use of sealed capillary tubes, 
or the coated fiber method.—Research 


& Control Instruments Div., North 

American Philips Co., Inc., 750 South 

Fulton Ave., Mount Vernon, N.Y. 
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Melting-point Apparatus 


New “Melt- 
Meter” reflected- 
light macro-type 
melting-point ap- 
paratus indicates 
melting points up 
to 360 C. Fea- 
tures include tri- 
part lighting sys- 
tem, cooling jack- 
et, stepless heat 
control, and uni- 
form heating of 
sample on all 
sides in a covered 
well eliminating 
errors inherent 
where only one 
side of sample is 
heated. Precision 
thermometers 
read to 0.2 C. without interpolation. 
Tri-part reflected lighting system’s 
stereoscopic effect makes sample ap- 
pear as though in relief. Transition 
temperatures of non-crystalline sub- 
stances determined with ease. Special 
attachments permit determination of 
drip points and melting points of 
fats, etc. Cooling jacket is timesaving 
feature: permits compressed air to be 
circulated about melting block, cooling 
it quickly in preparation for next 
test.—National Instrument Co., 5005 
Queensbury Ave., Baltimore 15, Md. 

f formati e 301 on inquiry card 


Melting-point Apparatus 


New “Nalge-Axelrod” melting-point 
apparatus, developed to determine 
single-crystal m-p’s with accuracy and 
reproducibility, comprises a 25-power 


microscope with Polaroid inserts, built- 
in light source, aluminum block with 
200-watt heating element, and ther- 
mometer; is used with a _ variable 
transformer (accessory). Use of Po- 
laroid greatly increases accuracy, 
since polarization colors instantly dis- 
appear at m-p. Sample and thermom- 
eter bulb are both enclosed within 
hot stage. M-p’s may be obtained si- 
multaneously on 2 or more samples or 
on a number of crystals from same 
sample.—The Nalge Co., 625 South 
Goodman St., Rochester 20, N. Y. 
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Cool-grip Flask 


New Kjeldahl flasks, made with 
“Kool-Grip,” maximize safety and 
comfort in handling hot acids used 
in digestions and distillations. New 
grip is a tough resilient layer of 
ground cork cemented to glass with 
a plastic binder; extends for 4.5 in. 
along tapered neck of flask.—Central 
Scientifie Co., 1700 Irving Park Rd., 
Chicago 13, Il. 
f ‘ st 303 


Dry-blending Mixer 


New ‘“Fisher-Kendall Mixer” com- 
bines stirring and tumbling actions 
so that sample is (1) slid, (2) thrown 
back and forth along jar’s length and 
(3) up and down as jar rotates. It 
takes ordinary one-quart fruit jars 
(and also most shapes and sizes of 
less capacity).—Fisher Scientifie Co., 
717 Forbes St., Pittsburgh 19, Pa. 
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Fused-quartz Optical Flats 


New optical flats of fused quartz, 
with surface accuracy of 5 micro- 
inches, range from 2 to 10 in. in di- 
ameter; thickness 1 to 1.5 in., depend- 
ing on diameter. Fused quartz has 
“lowest temperature cofficient of ex- 
pansion known to science,” beside be- 
ing transparent.—Hanovia Chemical 
and Mfg. Co., 99 Chestnut St., New- 
ark 5, N. J. 
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Alloy Paste Solders 


New “HR Series” special electrical 
alloy paste solders containing a neu- 
tral flux in alloy is designed for cir- 
cuit connections, specifically where 
work is covered by MIL-S-6872, AN-S- 
62, and MIL-E-5400. Metals contained 
conform to QQ-S-571-b.—Fusion Engi- 
neering, 4504 Superior Ave., Cleveland 
3, Ohio. 
f 306 


Bendable Borescope 
New “Inspectroscope” fits through 
0.5-in.; is used just as a physician 
inserts gastroscope down throat into 








(LORD mountines protect INSTRUMENTS 
awd. ELECTRONIC EQUIPMENT 
from VIBRATION avd SHOCK DAMAG 





Vinration and shock are natural enemies~of_electronic 
equipment and precision instruments . . . To control the damage 
which these enemies can do, Lord Vibration Control Mountings 
and Bonded Rubber Parts are used to very profitable advantage. 
More than a quarter century's experience in dealing with vibra- 
tion and shock is yours when you take advantage of Lord engi- 
neering assistance. The result of such consultation is full pro- 
tection for electronic units and sensitive instruments by correctly 
designed and precisely manufactured Lord Mountings and 
Bonded-Rubber parts. 


BURBANK, CALIFORNIA DALLAS, "EXAS PHILADELPHIA 7, PENNSYLVANIA OAYTON 2, OHIO 
233 Sovth Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Building 


LORD MANUFACTURING COMPANY ° ERIE, PA. 


ti) 


/ headquarters for Re 
LORD Vennanen Confnon aa? 
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It’ $ Accurate | 
it’s Dependable ! 


TEMPERATURE 
REGULATOR 


@ SIMPLE, RUGGED, LOW COST, FIELD- 
REPLACEABLE THERMOSTATIC SYSTEM 

© TIGHT SHUT-OFF; Self aligning single 
seated construction insures tightness 

© SUPER-POWER INSTANTANEOUS 
RESPONSE; Liquid expansion, throt- 
tling action, insures positive. con- 
stant control. 

@ OVERLOAD PROTECTION 


@ EXTREMELY COMPACT AND STURDY 
Write for Bulletin $T-162 Today 


STACON CORP. 


400 Commercial Ave., Palisades Park, N.J 
AFFILIATES 
FARRIS ENGINEERING CORP 
FARRIS FLEXIBLE VALVE CORP 
FARRIS HYDROTORQUE CORP 
FARRIS HYDROSEAL CORP 
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tomach. Thin tube contains as many 
as 60 tiny precision lenses to reflect 
image back and forth to inspector’s 
eye. A strong light illuminates area 
looked at. A wheel on handle curves 
tube around corners.—Eder Instru- 
ment Co., 2293 Clybourn Ave., Chi- 


cago, Il 
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Device for Roughness 
of Hard-to-reach Surfaces 


New “Type KC Tracer” for maker’s 
“Profilometer” is for measuring sur- 
face roughness on internal tapers 


(such as shown), across internal 
shoulders, and on other surfaces that 
can only be reached by a tracer with 
a dogleg beam. Construction requires 
that it be supported and moved me- 
chanically by a “Linear Pilotor.” 
Micrometrical Mfg. Co., 345 S. Main 
St., Ann Arbor, Mich. 
yt f 308 


Dimetric Protractor 


New “Dimetric gg mag gl first in- 
strument of its kind, is for measure- 
ment of angles in yp Rrceee faem planes 
of Dimetric drawings; contains Di- 
metric graduations for the 1:1 plane 
and the two 1:0.632 planes.—John R. 
Cassell Co., Inc., 110 W. 42nd St., New 
York 36, N. Y 
f 309 


Jet-blade Automatic Gage 


New air-gage assembly checks seven 
critical dimensions on a jet engine 
turbine bucket blade simultaneously; 


consists of a blade-positioning fixture 
on which are arranged seven “Plun- 
jet” gaging cartridges, and a seven- 
column “Precisionaire.”’—The Shef- 
field Corp., Dayton 1, Ohio. 
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Hypodermic Type Oilers 


New “Hypo-25” and “Hypo-49” hy- 
podermic lubricating oil dispensers, 
for production line, laboratory, shop, 
etc., facilitate lubrication of inaccess- 
able spots. Oil supply is visible at all 

times. “Hypo-25” 

has a_ 0.025-in. 

needle for dis- 

pensing a film to 

a drop of any fine 

oil or liquid; 

“Hypo-49” has a 

0.049-in. needle 

for heavier oils, 

solvents, light 

glue or cements; 

needle-wire with 

handle is included 

for prevention of 

cement drying in 

bore.—Dep’t IN, 

Gaunt Industries, 827 Irving Park 
Rd., Chicago 13, Ill. 
’ 311 


Chamfer Micrometer Gage 

New Chamfer Micrometer Gage, 
said to be the only known instrument 
of its kind, gives direct readings of 
end diameters of chamfers up to 1 
in. from O deg. chamfer to 90 deg. 
included angle maximum chamfer; 
can be read like any standard microm- 
eter. A master check bar with a known 
indicated end diameter and chamfer 
is furnished with each chamfer gage 
for checking calibrations of microm- 
eter.—Acme Industrial Co., 200 N. 
Laflin St., Chicago 7, Ill. 
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Pocket Comparator 


New “Edscorp Pocket Comparator,” 
for measurement and inspection of 
small parts and small dimensions, is 


Reticle 
Potten 


about 1.5 x 2 in. in size; gives 6-powe1 
magnification; has retic le calibrated 
to measure angles, radii, circles and 
linear dimensions in decimal inches 
and in millimeters; comes in protec- 
tive leather case.—Edmund Scientific 
Corp., we stall 174, Barrington, N. J. 
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Granite Straight Edges 


New straight edges produced from 
black granite in lengths up to 48 in. 
have accuracies up to 0.00005 in. Ma- 


é 





terial is temperature-inert and rust- 
proof. Ends are tapered and fitted 
with leather grips. Storage case has 
resilient nesting pads to protect sur- 
faces.—Collins Microflat Co., 2326 E. 
Sth St., Los Angeles 21, Calif. 
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Bevel Protractor 


New stainless steel universal bevel 
protractor with vernier feature. : (1) 
attachment for fast setting of fine 


acute angles and (2) new design de- 
tachable base which keeps tool up 
right and permits user to measure 
around a shaft or other curved part. 
It reads over full 360 deg. to 5 minutes 
(1/12 deg.).—Mercury Supply Co., 
410 Fairview, Elmhurst, TU. 
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Welding Controller 


New ‘‘CR 
7503 Synchron- 
ous - precision 
Control” for 
fast resist- 
ance welding 
of hard-to- 
weld metals is 
adaptable for 
bench, spot, 
seam, or com- 
bination weld- 
ers; regulates 
value of cur- 
rent and 
length of time 
it flows, to 
help assure 
high-quality 
welding espe- 
cially where 
short dura- 
tions of weld 
current are 
necessary for 
high-speed ap- 
plications. 
Heat control 
and weld-timer 
panel is same 
for all types of synchronous-preci- 
sion control, (spot, pulsation, combi- 
nation spot and pulsation, and seam 
welding panels). Thus, equipment 
may be changed at any time from one 
type of welding control to anotner 
by adding appropriate plug-in assem- 
blies.—IJndustry Control Dept, Gen- 
eral Electric Co. Schenectady 5,N.Y. 
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Automatic 30-cal. Ammo. 
Inspector-classifier 


New gaging machine for 30-calibre 
ammunition inspects 3600 rounds per 
hour for profile, alignment, six dimen- 


ADDED FEATURE in Midget 2 & 3 Way Solenoid Valves 


. me \\y~™ om 
(Explosion-Proof 
{oe a / protection for 


Personnel, Production & Plant 


ASCO Midget Valves are now available with explosion-proof 
housings, designed in accordance with Underwriters’ recom- 
mendations for use in Class 1, Group D hazardous locations. 
These Bulletins 8262 & 8314 ASCO Valves with the Explosion- 
Proof Solenoid Enclosure (they’re also water tight) may be just 
what you need. Classed as ‘‘small’’ valves, they are doing a big 
job in the automatic and remote control of air, gas, water, 
light oils, refrigeration and other fluids. 
Bulletin 8262 Two-Way ASCO 
—- 2" rors Solenoid Valves (illustrated) can 
be obtained with by-pass and 
metering devices. Valves can be 
installed in any position. Bulletin 
8314 Three-Way Valves can be 
applied to any 3-way valving 
requirement regardless of flow 
directions or pressure application 
points; no change of springs or 
other adjustments are necessary. 
These valves can diso be mounted 
in any position and will give 
positive tight shut-off. 


BULLETIN 8262 
2-Way Valve (Normally Closed) «* 
(Available for all commercial and industrial voltages) 


Body Material Brass or Stainless Steel 
Pipe Sizes (inches) 1/8 1/4 


























Orifice Diameters (inches) 1/16 1/8 5/32 | 3/16 
Maximum Pressures A-C 300° 130 90 60 
Ibs./sq. in. D-C 250 70 50 30 


*Available 1000 psi in stainless steel; 500 psi in brass. 
**Also available normally opened 


BULLETIN 8314 
3-Way Valve 
(Available for all commercial and industrial voltages) 
Body Material Brass or Stainless Steel 
Pipe Size (inches) 1/8 
Orifice Diameters (inches) 3/32 


Maximum Pressures 
Ibs./sq. in AC 45° 


D-C y+ 
*Pressures slightly lower for liquids. 






























































Since 1888 ASCO Engineers have specialized in the constantly 
expanding field of Electromagnetic Controls. They have pio- 
neered many new developments and have revolutionized many 
of the older concepts of automatic controls. Industry looks upon 
ASCO as one of the leaders in Electromagnetic Controls. Why 
not let our engineers help you with your problem whether it 
involves control on a machine of any kind you are designing or 
control of liquid or gus in your plant? 

We also manufacture other types of Electromagnetic Controls 
including Automatic Transfer Switches, Remote Control Switches, 
Contactors, Relays and complete Control Panels. 


Write for free pamphlet 
“Small Solenoid Valves.” 


Aulomatic Switch Co. 


385-T LAKESIDE AVENUE » ORANGE, NEW JERSEY 
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DURANT 


MFG. 


Reedials 


For RADAR, ELECTRONIC 
and INSTRUMENT APPLICATIONS 


High speed, non-reset, direct 
reading counter to indicate 
increment of measurement in 
rodar navigation instruments. 





High speed degree-type counter to in- 
dicate degrees, minutes and tenths of 
minutes for navigating equipment. 





**Y"' 2-figure Rotary Counter 
used in navigating 
instruments 





Special counter for use on Tape Recorder 
to indicate the position of tape passing 
through the recorder. 





Special high speed Y-type 
counter for Goniometer 
application. 





WRITE FOR LITERATURE 


DURANT MANUFACTURING CO. 


1914 N. Buffum $t., Milwaukee 1, Wis. 
114 Orange Street, Providence 3, R. I, 


PRODUCTIMETERS 
since 1879 | Cosod Everything ) 


' 
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sions, and weight; segregates rounds 
into four classes: acceptable, reject 
on dimensions, overweight, and under- 
weight.—The Sheffield Corp., Dayton 
1, Ohio. 
f r 317 


Micrometer-checking Kit 


New “Micrometer C hecking Set” 
designed for checking 1-in. and 2-in. 
micrometers includes three gage 
blocks, 0.2500 in., 0.6500 in., and 1.000 


in., for checking accuracy of microm- 
eter screw at various points; and two 
optical parallels of fused quartz for 
checking condition of spindle and an- 
vil faces under a monochromatic light 
(such as maker’s Monolight) at two 
points in spindle rotation half a turn 
or 180 deg. apart. Other components 
in rayon-flocked plastic case are a 
deburring stone, a jar of cleaning 
fluid and a jar of acid-free Petrola- 
ium. Optical parallels may be pur- 
chased separately.—The DoALL Com- 
pany, Des Plaines, Illinois. 

nformat e 318 


Torque-limiting Wrenches 


New series of six wrenches, all cal- 
ibrated in inch-pounds, supplements 
maker’s foot-pound series of non-in- 
dicating torque-limiting wrenches. Ca- 
pacities are 100-750 and 700-1600 in.- 
lbs.; three models have plain head and 


three have built-in reversible ratchet 
head; drive sizes are *% in. and % in. 
All six employ an enclosed spring as 
principal torque-controlling element 
and have micrometer-type adjustment. 
Plomb Tool Co., 2271 Santa Fe Ave., 
Los Angeles 54, Calif. 
f P e informatior rcle 319 





FOR THE TESTING 
DEPARTMENT 





Insulation Tester 


New model of “Midget Megger,” 
hand-crank generator type insulation 
tester, comes in an improved case: it 
operates without being removed from 
case. Ratings up to 50 megohms, 500 
volts d.c., are available. Cases are 
available separately—James G. Bid- 
dle Co., 13816 Arch St., Philadelphia, 
Pa. 

f re information circle 320 or 


Non-magnetic Chamber 
for Temperature Tests 


New completely non-magnetic cham- 
ber, for development testing of pure 
metals, ete., is constructed entirely of 
brass, copper, aluminum, rubber, 
Bakelite, glass, wood and Fiberglass. 
All motors and electrical components 
are located approx. 6 feet away. Unit 
produces any temperature from —112 
F. to 68 F. Inner chamber has vernier 
control holding temperatures to 0.1 F. 

Bowser Technical Refrigeration, 
Terryville, Conn. 

a re informatior e 321 


Transformer Tester 


New “Type PB-14000 Knopp Po- 
tential Transformer Testing Equip- 
ment,” for quick and convenient lab- 


ER Fg 


oratory testing of instrument poten- 
vial transformers, supplies all distri- 
bution voltages from 120 to 14,400 
volts; utilizes Knopp Uniload System, 
multirange design and Knopp Preci- 
sion Transformer Standard. Accura- 
cy: ratio of precision transformer is 
well within 0.02 percent and phase an- 
gle is well within 5 minutes. Trans- 
former standard can be calibrated in 
itself by means of Knopp One-to-One 
Method.—Electrical Facilities, Inc., 
4238 Holden St., Oakland 8, Calif. 

For re nfor 3¢ n rcle 322 r na y 





Extensometer 


New “Type S-9” high magnification 
extensometer for gage lengths of 
0.4 in. or 0.5 in., for 1/16-in. to 3/8-in. 
diam. specimens, supplements maker’s 
l-in. to 10-in. gage length high mag- 
nification extensometers, is used with 


maker’s “Model 51 Electronic Record- 
er” for both elastic and plastic ten- 
sion tests. Easily snapped on to speci- 
men, it is provided with magnifica- 
tions of 50, 100 and 200, instantly 
available by the turn of a switch. Op- 
erating principle: as specimen stretch- 
es, activating knife edge moves core 
of “Atcotran” differential transform- 
er, whose a-c. output is amplified to 
rotate recorder drum in direct pro- 
portion to strain on specimen.—Tinius 
Olsen Testing Machine Co., 1116 Eas- 
ton Road, Willow Grove, Pa. 

e ir tion circle 323 on ing 


Extensometer 


New “TS-M Dual Extensometer” 
utilizes two or three “Microformer” 
displacement pickups, extension arms, 


574 


and a selector switch, to provide high 
and low strain magnifications below 
and above elastic limit. Ten magnifi- 
cations, from 5:1 to 200:1, are pro- 
vided. With adapters, extensometer 
can be used on wires (0.02 to 0.25 in. 
diam.), round specimens (0.25 to 2 in. 
diam.), and flat specimens (up to 1 
in. thick and 1.5 in. wide). Elonga- 
tions as great as 2 in. are measure- 
able.-—Baldwin-Lima-Hamilton Corp., 
Philadelphia 42, Pu. 

For more information circle 324 on 


Omnirange-course Checker 


New “Type H-16 Standard Course 
Checker” provides a precise means of 
checking phase-accuracy of modula- 
tion on VOR (omnirange) signal gen- 
erators. It measures phase differences 
between 30-cps. envelope of 9960+ 
480 eps. reference modulation and of 


The Beckman Model V Micro-Microammeter—for the 
precise measurement of extremely small electrical 
currents. Beckman Instruments, Inc., South Pasadena, 


California 


eeeeeoeeseeeeeveeeeeeeeeeenvpeeneeeeeeeeeneee 


TO MEASURE ELECTRICAL CURRENTS as small as three-tenths 
of a trillionth ampere within 5°7, the Beckman Model V 
Micro-Microammeter depends on precision ambient com- 
pensation by an EDISON sealed-in-glass thermostat. 


IN OPERATION, the Micro-Microammeter conducts the cur- 
rent to be measured through a very high input resistance 
— from 3x10? to 10!! ohms. The voltage produced across 
this resistance charges a vibrating reed capacity modulator, 
oscillating at 120 cycles per second, which converts the 
voltage to an alternating signal. After passing through a 
four-stage amplifier, the signal is converted back to direct 
current for measurement. 


WITHOUT THE PROTECTION of an EDISON thermostat to con- 
trol the temperature of the input compartment, the pre- 
cise, 1% reproducibility could be destroyed through varia- 
tion of the temperature with input resistance or contact 
potential of the vibrating reed. 


EDISON THERMOSTATS feature stability measured in years, 
control within + 0.1° F and capacity to 115 volts, 8 am- 
peres d.c. or 1000 watts. EDISON temperature control 
engineers will be glad to work with you on the solution 
of your ambient protection problems. Juss call or write to: 


Q Edison. 


INCORPORATED 


Instrument Division * Dept. 24,West Orange, New 


Jersey 





TIME has no 





opparent effect 


on Edison Sealed-in-Glass 


Thermostats 


YOU CAN 
ALWAYS RELY 
ON EDISON 
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HERE 1S THE SOLUTION 


to many metering and positioning 
problems requiring extreme sensi- 
tivity and extreme durability. 

Texas Instruments originally de- 
veloped this sensitive, smooth, linear 
and long-lived magnetic fluid clutch 
meter/positioner to solve a 30° bi- 
directional recording problem in 
some airborne military gear. Simply 
and durably built, it far outlasts 
anything similar we've ever seen 
(over 3000 hours continuous duty 
at rated load). 

In essence, it consists of two TI- 
developed magnetic fluid clutches 
(weighing .46 lb each) working in 
opposition. Input current of 100 
microamps causes a 6° output shaft 
deflection with from 10 to 500 mi- 
croamps being measurable. General 
data is appended. 

If you are being perplexed by a 
metering/positioning problem de- 
manding a rugged — yet sensitive 
and accurate — movement, just drop 
us a line and we'll be glad to answer 
your questions in detail. 


magnetic 
fluid clutch 
meter/positioner 


| 
| 
| 
! 
! 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
| 
| 
| 
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SPECIFICATIONS 
Meter/Positioner Movement 


Sensitivity. . 6° per 100 microamps 
Accuracy +5% 
Life. . 3000 hr @ rated load 
Frequency Response 
Flat to 5 cps, as applied 
30° either side of zero 
Min. Input Signal 10 microamps 
Max. Input Signal 500 microamps 
Ambient Temp. Range...—40 to +75° C 
Coil Impedance... 15,0000 , 450 henries 
following data taken w/o springs 
Output Torque 
0.125 oz-in./100 microamps 
Maximum Output Torque 
.5.2£ oz-in. at 4 milliamps 


Deflection. . 











° 
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30-cps. variable modulation. If checks 
0 and 180 deg. TO and FROM, 15 deg. 
TO and 195 deg. FROM; indicates 
amount and sense of error up to a 
maximum of 4 deg.; operates depend- 
ably under prolonged high humidity 
and temperature. Weight 11.7 lbs.— 
Aircraft Radio Corp., Boonton, N. J. 
For more intormatior rcle 325 on inauiry rd 


Hot Test Stand for 
Automobile Engines 


New hot-test stand is for no-load 
test of V-8 type as illustrated; can 
he adapted to all makes and types of 

ta 


automotive straight or V-& engines: 
can also be used by trucks, industrial 
or engine rebuilding firms; provides 
a 20-minute automatic time = cycle 
(which can be extended or shortened) 
or a manual cycle. All connections 
(oil, air, water, gasoline, and elec- 
trical) are quick-make quick-break. 
With a series of these stands, one op- 
erator can test from four to eight 
engines at a time.—Control Engineer- 
ing Co., 8900 Alpine Ave., Detroit 4, 
Mich. 


326 


an . 
Fransistor Analyzer 

New “Mode! TT-11 Transistor Tes- 

er” is not obsoleted by new transi-tor 

types; results are independent of line- 


voltage and ambient temperature vari- 
ations. It utilizes a bridge method for 
comparing characteristics of unknown 
with those of a reference transistors. 
Variation from standard for a given 
test is read directly on ‘“Good-Bad” 
seale. Static tests: forward diode 
(emitter-base) characteristics and re- 
verse diode (collector-base) charac- 
teristics. Dynamic tests include both 
amplifying and oscillation condition 
comparison with reference transistor. 
kicctronic Research Associates, Inc., 
Box 29, Caldwell, N. J. 
For more information circle 327 








Volt-ohm-microammeter 


New “Model 269,” announced as 
“world’s first commercially-available 
100,000 ohms per volt volt-ohm-micro 


ammeter,” has a total of 33 ranges; 
can often be used in lieu of VTVM 
in TV and other service work.—Simp- 
son Electric Co., 5200 W. Kinzie St., 
Chicago 44, Ill. 

ma 328 


Portable Electrical 
Indicating Instruments 


New “Types DP-11 and DP-12” 
improved portable instruments are 
available to indicate volts, watts, 


amps, and milliamps. “DP-11" was 
designed for general testing: accuracy 
0.5 percent of full-scale. “DP-12” is 
a precision testing instrument, azcu- 
rate to 0.25 percent of full-scale. Both 
have spring mounted jewel bearings to 
prevent shock damage to indicating 
mechanisms. High torque in all rat- 
iris, including microammeters, is as- 
sured by high flux density provided 
by Alnico magnets.—Meter and 
Instrnmment Dep't, General Electric 
Co., West Lynn 3, Mass. 

é ’ cay 





Aircraft Electrical 
Indicating Instruments 


_ New “Model AN3” instrument is a 
single-element panel-mounted type, 
completely ruggedized per MIL-M- 


GAAS -TO-mETAL ESCUTC HE OM 


One PCE CAST ALUMINUM 
\ FLANGE PER 


Orawn ste — 
au + a 1040! 


@UGGEOITED 
MOVING 
system 
\ susie / 
THR mmEALS 
10304 including internal shock mount- 
ing; AN-D-10401 requirements for 
2.75-in. dial instruments; is glass-to- 
metal hermetically sealed. Applica- 
tions include ammeters, voltmeters, 
radio navigational types, and temper- 
ature indicators.—Marion Electrical 
Instrument Co., Manchester, N. H. 
f acme Tall oa e 330 on in , need 


Variable-Z Wattmeter 


New “Model 141” variable-imped- 
ance wattmeter is designed for fast 
power measurements between 2 and 30 
Mc. Designating input impedance as 
Z R + jx, R can be adjusted over 
range of 5 to 500 ohms and jx can be 
adjusted between minus 250 and plus 
250 ohms. Up to 250 watts of power 


may be dissipated. Operation: correct 
impedance is established for each fre- 
quency by setting three counter-type 
dials according to calibration book; 
power is read directly on instrument. 
—Sierra Electronic Corp., 1049 Brit- 
tan Ave., San Carlos 2, Calif. 

For more information circle 331 


Square-wave Generator 
New “Model 504” produces square- 


wave voltages without tilt or over- 
shoot, has extremely short rise time 








METAL 
ACTUATING 


BUTTON METAL 
SWITCH 


CASING 


SILICONE, 
NEOPRENE, 
or VINYL 
CASING 


SINE CURVE 
SNAP-ACTION 
ELEMENT 


Normally 
Closed 
CONTACT Open 
STATIONARY 
CONTACT 


Features complete sealing from. effects of 
water, dirt and oils ® Vibration résistant up to 
240 g's ® No resonance up to 7000 C.P.S. @ 
Will take 2000 ft. Ibs. shock test © Rated 10 
amperes resistive 28 V. D:C. jor 115 A.C. @ 
Actuators made to fit individual requirements 
@ Silicone, neoprene or vinyl molded cases ® 
Wire leads frorg 6 inches to 48 ifches optidnal 


CONTROL PRODUCTS -INC 


306 SUSSEX STREET eo | WEW. JERSE 


Manu fact ted Y Thermal? Duis and Unieypinf Serlehed 
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Pi 
Vitd 


FITTING | 


TROUBLE? 
«C , a 








2 


\, FiTtines 


(in Stainless 
or Monel) 


FIVE 
WAYS 


1. DOUBLE SEALED ... metal-to- 
metal seal plus Teflon insures vacuum 
tight connection. 

2. EASY TO USE... and reuse. 
install fast. 

3. FATIGUE PROOF design and 
operation. 

4, PRESSURE SAFE construction ex- 
ceeds tube strength. 

5. LOW INITIAL COST .. . inter- 
changeable parts. 


Over 1200 combinations for tub- 
ing through 1" 0. D... . ready for 
prompt shipment through leading 
Stainless distributors. 


THE SPECIAL SCREW 
PRODUCTS CO. 


5445 Ounham Rd., Bedford, Ohio 


Send for Proof 


= mo 
literature covering 
Koncentrik fittings, and 
Powell valves with ma 
chined-in Koncentrik con 
nections, now available 
Write today 
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of less than 30 millimicroseconds; cal- 
ibrated voltage continuously variable 
from 0 to 11 volts. Synchronizing pulse 
output permits triggering ‘scope or 
similar network; another terminal 
pair allows “Mode] 504” to be syn 


chronized with an external voltage 


source. Frequency switch has_ nine 
positions: first step permits operation 
at any frequency determined by an 
external capacitor; remaining seven 
positions provide frequencies from 0.5 
to 500,000 cps. in decade steps as well 
as a convenient source of time bases 
from 1 sec. to 1 usec.—Spencer-Ken- 
nedy Laboratories, Inec., 186 Massachu 
setts Ave., Cambridge 39, Mass. 

332 


Pulse Generator 


New “Model PG-200A Pulse Gen- 
erator” is a medium-power instrument 
for generating adjustable rectangular 


409 


waveforms having fast rise and decay 
times. It provides wide ranges of pulse 
duration, amplitude, recurrence rate 
and positioning; may be operated self- 
synchronous or driven by an external 
signal, of almost any waveform. In 
both cases, it furnishes a fast trigger 
for synchronizing auxiliary equip 
ment.—Teletronics Laboratory, Inc., 
54 Kinkel St., Westbury, L. 1., N.Y. 
f ytior 333 i 


Pulse-height Analyzer 


New “Model 100 Pulse Height Ana- 
lyzer” is a self-contained instrument 
whereby data from random-occurring 


pulses of various heights can be re- 
corded in ten channels simultaneously, 
without need of any other equipment. 
All readings are made at eye-level 
and all controls are within easy reach. 

Radiation Instrument Development 
Laboratory, 2337 W. 67th St., Chica- 
go 36, 7. 
f 334 


Automatic Oscillograph 


New “Type PM-13” seven-element 
automatic oscillograph for recording 
power-system disturbances and _ pho- 


tographically recording preselected 
magnitudes, wave shapes, and phase 
relations, has relays and controls 
incorporated for starting instrument 
automatically by overcurrent in % 
cycle, and stopping it after a prede- 
termined interval or after fault has 
cleared. New photographic-type time 
recorder establishes date and time (to 
the minute) of each oscillogram. 
Meter and Instrument Dep't, General 
Electric Co., West Lynn 38, Mass. 

f e ir af 335 


Fifty-trace Oscillograph 


New “Type 5-119 Recording Oscil- 
lograph” permits up to fifty active 
data traces to be recorded on 12-in. 
(or narrower) paper or film 250 ft. 
long, at speeds from 0.1 in. to 100 in. 
per second. Automatic safety circuits 


give immediate warning of failure 
likely to cause record loss. Frequen- 
cies from 0 to 3000 cps. may be re- 
corded by installing maker’s galva- 
nometers. Models are available for 
operation from either 26 v.de. or 115 
v.ac. Paper-speed gears are changed 
without tools. A jump switch increases 
record speed ten times without stop- 
ping oscillograph. Timing lines ad- 
justable to full record width or 1 in. 
at borders at intervals of either 0.01 
or 0.10 see. Frequencies from 10 to 
500 eps. may be viewed as wave-forms 
on ground-glass screen; timing lines 
also appear at center of screen. Trace 
identification by a 0.032-in. gap every 
15 in. on each trace; event identifica- 
tion numbers as frequently as once 
per second or automatically at end of 
each run; instrument serial number 
simultaneously photographed.- 
Consolidated Engineering Corp., Pasa- 
dena 8, Calif. 
e informat 336 





Megohm and Voltmeter 


New “Model 640 Meg-Ohm-Volt- 
meter” provides a 500-v.de. source for 
insulation testing by means of a hand- 


crank generator; is capable of meas 
uring up to 200 megohms; also for 
resistance testing from 0 to 2,000 
ohms; three a-c. and three d-c. ranges 
to 600 volts.—All Mail Sales Co., 100 
Park Place, New York 7, N. Y 

e informat 337 


Cable Fault Loeator 


New “Model 4 Transmitter” has a 
maximum output of 15 kv. d.c. and a 
discharge capacitance of 2 muf.; may 


be used as a source of d-c. voltage for 
proof testing of cable and other insu- 
lation; provides a d-c. over-voltage 
test facility particularly suited to ca- 
bles, etc. Its maximum proof testing 
capacity is 15 ma. at about 0.7 meg- 
ohms and about 50 ma. at short cir- 
cuit. It can be supplied with or with- 
out “Model 2 Detector.”—James G. 
Biddle Co., 1316 Arch St., Philadel- 
phia 7, Pa. 

f é ' 338 


Cable-fault) Locator 
New “CFF-1” light-weight (23 lbs.) 
cable fault finder for quickly locating 
open circuits or snorts of 10,000 ohms 


or less, for rubber and plastic jacketed ; 











Only has 
this RANGE of METERS 


Fill in and mail the 
coupon for quick information 
on Meters. 


ECOLe) 


_Grstrumert ompany 


1320 SO. GRAND AVENUE 
LOS ANGELES 15, CALIF. 


MINIATURE 


This mighty mite of a —COLE— 1%” Meter 
combines maximum accuracy with surprising 
readability. It is available in all ranges and 
scales, and in hermetically sealed cases. 


—OR GIANT! 


The big face of this 12” —COLE— Meter 
shouts its readings from remote positions, 
even in uncertain light. This giant is particu- 
larly suited to many production installations 
requiring quick and accurate readability. 


Between the miniature and the giant, many 
other —COLE— Meters meet the needs of 
defense, industry, and science. A quarter of 
a century of fine custom building has estab- 
lished their ruggedness and quality. —COLE— 
has combined the finest of materials and 
workmanship to produce standard meters with 
accuracies as high as 2 per cent. 

Best of all, these highest-quality —COLE— 
Meters can be delivered immediately. Special 
orders take just a little longer. 

You may wait longer, but you will not get a 
better meter than a —COLE—. 


Ye” of ees OGRA bi, 
NE eee maa” 


Yes, | want more information on EGOLE-) Meters. 


Ce 


a 


STREET ADDRESS, OR BOX NUMBER. 


CITY 
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ADVANCE 
i 7) 4 


/ There are many reasons 
i why Industry specifies 
—s '” ADVANCE RELAYS: They 


meet or surpass Military 
» and Civilian require- 
\ ) ments — many types have 
j _AN approval— many are 
y 4 hermetically sealed —all 
a are lightweight — small — 
rugged — compact — and 
all are precision-built for 
efficient, trouble-free, 
long life performance. 


If you have relay problems 
involving contact loads, 
coil resistances, close 
differential, timing 
features, input sources, 


critical environment or any * 


particular requirements 

involving unusual or 

accurate circuit behavior, 
», ADVANCE can supply 
“the relay. 


A complete line of relays - 
for radar, radio, electroni¢ 
. and electrical equipment 
P, applications. 


Write for new, descriptive 
\, Catalog containing 
\ \detailed information about 
|) ADVANCE Relays 
y / and facilities. : 


For more nfiormat n f e 71 n 
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cables, comprises self-contained sig- 
nal-generator-type transmitter and 
probe-type receiver, both powered by 
standard dry cells. Space is provided 
in transmitter’s aluminum carrying 
case for receiver.—Dept. CF F-37, Joy 
Mfg. Co., Henry W. Oliver Bldg., 
Pittsburgh 22, Pa. 

For more informatior e 339 
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Airline Signal Generator 


New “Model 292XAL Airline Micro- 
volt Signal Generator” is announced 
as the only signal generator of its kind 


to provide continuous coverage from 
125 ke. to 165 Me. on fundamentals; 
can be externally modulated from 15 
to 10,000 eps. and measures both input 
and output of units under test; has 
temperature compensation, self-con- 
tained crystal oscillator reference 
level, and is crystal controlled—The 
Hickok Electrical Instrument Co., 
10528 Dupout Ave., Cleveland 8, Ohio. 

nore information circle 340 on inquiry card 


Radiofrequency Bridge 


New “Type 250-A RX Meter” self- 
contained RF bridge permits direct 
measurement of equivalent parallel 


S77 


resistance and capacitance of two- 
terminal networks over frequency cov- 
erage of 500 ke. to 250 Me. in eight 
ranges; has resistance range of 15 
to 100,000 ohms, and a capacitance 
range of plus 20 mmfd to minus 100 
mmfd. Resistances from 0 to 15 ohms 
may be determined by indirect means; 
capacitance range can be increased to 
€ to 120 mmfd by use of auxiliary 
resonating coils.—Boonton Radio 
Corp., Boonton, N. J. 

For more informatior e 341 


Microwave Wattmeter 


New “Model 309” is a self-balancing 
bridge microwave power meter that 
can be used with all popular barreter 
or thermistor bolometers. Among fea- 
tures: absolute minimum of circuit 


zero drift; no bolometer burnout due 
to disconnect transients; simplified 
operation. Ranges 0-1, 0-3 and 0-10 
milliwatts.—Brunswick Instruments, 
P. O. Box 813, New Brunswick, N. J. 

rmat rcle 342 on inquiry card 
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ELECTRICAL-INSTRUMENT 
ACCESSORIES 





Electrical Balance Panel for 
Multi-channel Systems 


New “Model 82-6 Bridge Balance 
and Strain Indicator,” for calibrating 
static and dynamic output from six 


resistive type transducers or strain 
gages before feeding into an oscillo- 
graph, has individual channel controls 
for coarse and fine voltage, balance, 
calibration and attenuation; positive 
locking control settings; one-step pre- 
cision attenuator; two-scale output- 
meter for direct reading of static and 
slowly-changing phenomena. Weight, 
16 lbs. less cables and mounting. 
Power input, 0 to 30 v.de.—Heiland 
Research Corp., 130 E. Fifth Ave., 
Denver, Colo. 
For more information circle 343 or 


f 


Low-pass Filters 


New “Series 400” low-pass filters 
use a new resistance-capacitance cir- 
cuit designed especially for instru- 
mentation and control amplifier cir- 
cuits. Among features: encapsulation; 
low temperature coefficient components 
for excellent temperature stability; 
linear phase shift over pass band with 
lower insertion loss than usual with 
RC filters; high attenuation at a se- 
lected frequency allowing rejection of 
a carrier or power frequency. Rejec- 
tion frequencies of 60, 120, 400 and 
800 cps. are standard and a variety 
of impedance levels is available. 
White Instrument Labs., 203 Riverside 
Drive, Austin 3, Texas. 

re information circle 344 on 





High-and-low-pass Filter 


New “Type 6517-E” variable high 
and low pass (“sound effects’’) filter 
has ten positions for low-frequency 
control and ten for high-frequency 
control. Standard RTMA rack mount- 
ing; weight 18 lbs. Input level mini- 
mum minus 70 db and maximum plus 
28 db; insertion loss, zero: power re- 
quirements, none.—Cinema Engineer- 
ing Co., 1510 W. Verdugo Ave., Bur- 
bank, Calif. 


For more information circle 345 on inquiry card 


Subminiature Test Adapter 


New test adapter, for rapid check of 
voltage and/or signal injection while 
equipment is in operation, consists of 


a standard 8-pin subminiature tube 
socket on one end and an 8-pin plug 
on other. Pins also form tabs that 
emerge around top.—Camden Elec- 
tronics, 30 Irvin Ave., Collingswood, 
N. J 

For more information circle 346 on inquiry card 


Delay Lines 


New continuously-variable distrib- 
uted-constant delay lines are designed 
to provide a continuously variable time 


delay of zero to 0.5 usec. with a 
rise time as low as 0.05 usec. at 
full delay. Available for immediate 
shipment are lines, terminated in- 
ternally, of 500 ohms nominal charac- 
teristic impedance; on special order 
lines with an impedance up to 1500 
ohms. Units are highly miniaturized, 
measuring 7.5 x 1.25 x 0.5 in.; with- 
stand vibration and shock.—PCA Elec- 
tronics Inc., 2180 Colorado Ave., Santa 
Monica, Calif. 

For more information circle 347 on inaquir 


Laboratory Delay Line 


New lumped-constant type preci- 
sion microsecond delay line is variable 
in increments of 0.02 usec. each; to- 
tal maximum delay 1.0 usec. meas- 
ured at half amptitude; rise time of 
0.05 usec. at 10 percent and 90 
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TANK GAUGE RECEIVERS 


This newly designed “VaREc” Tank Gauge Receiver is 
equipped with 36 key-type switches instead of the usual 
dial selector. Tank selection is positive and more rapid. 
Human error is reduced to a minimum because each 
switch is associated with its individual tank. The 
Receiver design is flexible permitting easy custom panel 
installations when desired. Tank numbers may be changed 
to suit user’s convenience. This latest addition to the 
“VAaREC” line of Electronic Gauger Systems is fully 
described and illustrated in Bulletin No. CP-3003. 


THE VAPOR RECOVERY SYSTEMS COMPANY 
COMPTON, CALIFORNIA, U.S.A. 

Cable Address: VAREC COMPTON USA (All Codes) 

New York + Boston « Pittsburgh + Chicago « Detroit + St. Louis 

Houston « Tulsa « Minnecpolis + Los Angeles + San Francisco + Seattle 


MAIL COUPON NOW FOR NEW BULLETIN CP-3003 


THE VAPOR RECOVERY SYSTEMS COMPANY 
2820 N. Alameda Street, P. O. Box 231 
Compton, California, U.S.A. 
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PALMER 


MERCURY ACTUATED 
Dial Thermometers now in three 
types to suit any requirements 


PATENTED 


Full 41/7,” dial face. 
Stem can be placed 
at any angle and 
case can be rotated 
to any readable 
position. 


Rigid Stem Dial Ther- 
mometer tapered bulb, 
interchangeable with 
standard industrial ther- 
mometer separable socket. 
(As illustrated above.) 


Wall Mounted Dial 
Thermometer with 
flexible connecting ar- 
mor, Case adjustable to 
easy reading position. 


Flush Mounted Dial 
Thermometer for pan- 
el mounting with flex- 
ible connecting armor. 


All three types have a full 
4," dial face. 


for accuracy: Mercury actuated . . . Fully Com. 
pensated by Invar Compensaton. Guaranteed 
Accurate 1 scale division. 
for angularity: Can be adjusted to most reads 
able position at any angle desired. 
for readability: Bold Black Numbers ...11” of 
scale Reading Dial face can always be placed 
in easiest readable position. 
for interchangeablility: Always specify 
PALMER" Separable sockets as they are inter- 
changeable for Dial or Industrial type Ther- 
mometers. 

Send for Bulletin 51-129 for details on 

the New Palmer Dial Thermometer, 


PALMER 


THERMOMETERS, INC. 


For more information circle 73 on inquiry card. 
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percent amptitude. Characteristic im- 
pedance 50 ohms and maximum peak 
voltage 500. Individual switches each 
control a step of 20 coils and 20 capac- 
itors.—May Engineering Co., 6055 
Lankershim Blvd., N. Hollywood, 
Calif. 


Fe re informatior rcle 348 or 


Square-face 5-gun CRT 


New “Type 7YP1” five-gun CR tube 
has a 5-in. square face, said to be 
equivalent to screen area of a 7-in. 


round-face multi-trace tube. Another 
feature is extra-sensitive “3D4” de- 
flection plate system, with guns ar- 
ranged to present undeflected spot 
positions displaced % in. from one 
another and in a straight line.—Elec- 
tronic Tube Corp., 1200 E. Mermaid 
Lane, Philadelphia 18, Pa. 

For more information circle 349 or 


Reference Voltage Supply 
New “Model 123 Meter Calibrator” 

is a precision d-c. reference source em- 

ploying a circuit which continually 


490 
compares output voltage against in- 
ternal standard cell. It is designed for 
use by those engaged in manufacture, 
calibration, and inspection of d-c. in- 
dicating instruments. Standard model 
affords absolute calibration to 0.1 per- 
cent and custom model to 0.01 percent. 
Output voltage 1 to 300 volts variable 
in 1-volt steps, variable between steps 
by calibrated resistor. Output current 
5 ma. maximum.—Kalbfell Labora- 
tories, Inc., P.O. Box 1578, San Diego 
10, Calif. 
For more information circle 350 


Regulated D-c. Supply 


New “Type 205” regulated d-c. pow- 
er supply weighs 15 lIbs.; measures 
10 x 12 x 9 in.; delivers 6 volts 5 am- 
peres, or 12 volts 3 amperes, with vari- 
ation less than 0.05 percent for line 
voltage changes from 105 to 125 volts. 
Ripple is less than 22 millivolts. Reg- 
ulation is better than 0.5 percent from 
zero to full load. Recovery time is in- 
stantaneous for line voltage changes, 
and about 0.2 sec. for load changes. 
Hanover Developments, 401 E. 74th 
St., New York 21, N. Y 
For more information P 351 


Instrument Power Supply 


New “Model 201 Instrument Power 
Supply” features extremely low ca- 
pacitance between output and power 
line, permitting it to be operated with 
arbitrary grounding or no grounding, 
and minimizing stray hum pickup 
when strain gage bridges and other 
complex networks are operated into 
a grounded amplifier or oscillograph. 
No tubes or expendable elements are 
used. Output 12 volts across 350 ohms; 
maximum current 50 ma.; ripple 0.1 
percent rms. across a 350-ohm load; 
regulation 0.06 percent per volt of 
line-voltage change; internal resist- 
ance approx. 100 ohms. Size 4 x 5 x 6 
in.; weight 4 lbs. Delivery from stock. 

White Instrument Labs., 203 River- 
side Drive, Austin 4, Texas. 

f a r r ++ 352 


Stabilized Power Supply 


New “Model 351” voltage-stabilized 
power supply is designed to furnish 
d-c. power to equipment with unusu- 
ally close performance tolerances. 
Rated for 100 percent duty cycle, regu- 
lation is held to 0.1 percent for 20- 
percent line variations and load varia- 
tions from zero to maximum; ripple 
and noise level is less than 1 mv.; 
internal impedance less than 0.4 ohms; 
recovery time for instantaneous full- 
load from no-load is less than 8 milli- 
seconds; stability is guaranteed to 
within 0.5 percent per day. Circuit 
features include temperature-compen- 
sated balanced bridge amplifiers, pen- 
tode series control tubes, and a circuit 
connection which minimizes output 
milliammeter impedance. Operating 
range 150-350 v.de. with a load of 
0-150 ma. max. Standard 19-in. rack 
panel.—Power Designs Inc., 119-22 
Atlantic Ave., Richmond Hill 19, N. Y. 
f vs Saal stior . 353 on inquiry card 


Laboratory D-c. Supply 


New “Precision Voltage Stabilizer” 
is a highly-regulated 6-volt d-c. power 
unit for users of spectrophotometers, 


etc., designed to eliminate storage bat- 
teries or storage battery power sup- 
plies. Operated from 115 v.ac. line, 
unit delivers voltage from main ter- 
minals, adustable between 5.5 and 6.5 
v.de. with currents up to 5 amp.; also 
fully-stabilized lower voltages of any 
value from zero to 6.5 v.de. at cur- 
rents up to 1 amp. In normal opera- 
tion, voltage regulation is within 0.01 
percent of rated output against 15- 
percent line voltage changes; random 
fluctuations of output being less than 
0.0005 volt at 6-volt terminal.—New 
York Laboratory Supply Co., 78 Var- 
ick St., New York 13, N. Y. 

format 354 on inquiry card 





L-f. High-gain Amplifier 
and Regulated Supply 


New “No. 87804” low-frequency (2- 
20-cps.) high-gain amplifier and _ its 
associated “No. 87805” regulated pow- 


er supply, though developed for use 
with Farrand-Hornig type thermocou- 
ples, can be used with other thermo- 
couples, thermopiles and similar pri- 
mary elements. With input of 0.001 
microvolt to amplifier, gain is gen- 
erally sufficient to provide full-scale 
pen travel on an industrial self-bal- 
ancing recorder requiring 10 milli- 
volts for full scale. Shorted input 
noise lower than 6 db below Johnson 
noise. Power supply’s performance 
matches that of amplifier.—Farrand 
Optical Co., Bronx Blvd. & E. 238th 
St., New York 70, N. Y. 

re information circle 355 on inquiry card 


Phase and Null Indicator 


New ‘Model 100A Phazor Null Met- 
er” permits phase-sensitive null de- 
tection, eliminates noise and harmonic 


components, is useful for bridge, po- 
tentiometer, and other null type cir- 
cuits as well as for synchro zeroing, 
incremental impedance detection, and 
phasing of transformer devices. 
Among features: direction of null 
shown on zero-center scale; separate 
adjustment of phase and magnitude 
in null circuits; high sensitivity (6 
mv. off-scale deflection); frequency 
range 30 to 10,000 cps.—I/ndustrial 
Test Equipment Co., 55 East 11th St., 
New York City. 

For more information circle 356 on inquiry card 


Pulse Amplifier 


New “Model DA3 Linear Pulse Am- 
plifier,” latest addition to maker’s 
“Building Block” line, is designed for 
amplifying small pulses from a scin- 
tillation counter, proportional counter, 
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“A Great Name in Science and Industry” 
...dnvites you 
to attend booth 253 


at 


The 1.S.A. Show 
Chicago, September 21 through 25. 








Demonstrating 
the new 


Model 119 
Amplifier 
System 


and... 


® The 82-6 Bridge Balance Unit 


* Models 401, 500 and 700 Series 
recording oscillographs. 


© Galvanometers 


For catalog containing specifications 
and features of Heiland’s new develop- 
ments in scientific instruments write or 


wire direct to... 


PE ay 


Te Corporation 


130 East 5th Avenue Denver 9, Colorado 


rcie 74 on inquiry card. 
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etc., to a level where pulses can be 
seen on a ’scope and counted. It in- 
corporates: (1) Video Amplifier sec- 
tion comprising two cascaded sections 
each section having two gain stages 
incorporating degenerative feedback 
from plate to cathode to stabilize gain. 
(2) Pulse Height Discriminator cir- 
cuit delivering uniform negative pulse, 
0-10 volts, 4.5 usec. long, for every 
pulse appearing at amplifier output 
which has sufficient amplitude to trig- 
ger this circuit. Gain contro] is linear 
and may be calibrated to read pulse 
height. Chromium-plated 5.25 x 19-in. 
chassis.—Detectolab, Inc., 6544 Sheri- 
dan Rd., Chicago 26, Ill. 

For more informat e 357 on inquiry car 


Current Transformer 


New “Type P-5000 Knopp Precision 
Multirange Current Transformer,” for 
high-and-low-voltage work in lab, shop 
and field, has 30 current ranges from 
5 to 5000 amps; is said to be excellent 
for testing other CTs for ratio-and- 
phase-angle errors; is furnished for 
a specified secondary burden from 0 
to 25 va. Example, 15 va., ratio well 
within 0.02 percent and phase angle 
well within 1 minute from 20 to 100 
percent full-load current. Transform- 
er can be calibrated in itself without 
a standard of comparison by means 
of Knopp One-to-One Method.—Elec- 
trical Facilities Inc., 4224 Holden St., 
Oakland 8, Calif. 


For 3 


358 on inquir 


Wide-band D-c. Amplifier 


New “Model 220” wide-band d-c. 
amplifier, designed specifically to in- 
crease sensitivity of CR oscilloscopes 


with extended low-frequency re- 
sponse, can be used to extend range of 
VTVMs, frequency analyzers and 
other instruments when unusually low 
frequencies are encountered. In low- 
frequency applications, its use elimi- 
nates long waiting times due to cou- 
pling time-constants. Unique cross- 
coupled circuit provides excellent 
phase-inversion for equal results with 
balanced or unbalanced input signals. 
When two different signals are applied 
to input terminals, ‘‘Model 220” acts as 
a differential amplifier, difference be- 
tween signals appears push-pull at 
output terminals.—F'urst Electronics, 
3322 W. Lawrence Ave., Chicago 25, 
Ill. 

For r at e 359 





MECHANICAL 
COMPONENTS 





Plastic-tubing Fitting 


New “Swagelock Insert” joins plas- 
tic tubing to “Swagelok” tube fittings, 
in any metal, 


= om 


is available protects 


tube fittings against cold flow in plas- 
tic and supports inside dimension of 
plastic tubing while “Swagelok” grips 
and seals outside dimension. Sizes 
from 3/16 in. O.D. and up.—Crawford 
Fitting Co., 884 East 140th Street, 
Cleveland 10, Ohio. 

For more information cir 


e 360 on inqu 


ry card, 


Glass Bearings 


New industrial glass bearings resist 
acids, alkalis and abrasives, are said 
to have “lowest friction of any known 
bearing’; are metal-backed (cast-iron 
or low-carbon steel) by fusion process; 
are supplied with specially-com- 
pounded synthetic-rubber journals 
which absorb shaft-whip and vibra- 
tions. Types: sleeve radial, thrust or 
combination. All custom-made.— 
Farley M. Caldwell, 3201 Golden Ave., 
Cincinnati 26, Ohio. 
f mor card 


e 361 on inquiry 


nformation 


Miniature Speed Changers 


Newly redesigned “Series 3” vari- 
able speed changers are now avail- 
able with three types of geared con- 


trols. Output speed can be indefinitely 
varied from 1/5th to 5 times input 
speed by rotating speed control shaft 
with either spur, miter or worm 
geared remote controls.—Metron In- 
strument Co., 432 Lincoln St., Denver 
3, Colo. 

See 


e 362 


Tube and Wire Supports 


New ‘Versabar” structural steel 
channel framing member comes in 
four basic sizes and many different 
combinations, with standard and spe- 
cial fittings, brackets and nuts avail- 
able for prompt delivery. No welding 
or drilling: only a wrench and a hack- 
saw required. Pneumatic and hydraul- 
ic lines, and electric wiring, neatly and 
conveniently supported.—M-H Stand- 
ard Co., 515 Communipaw Ave., Jersey 
City 4, N. J. 


f r € mat 


e 363 or 





Miniature Tubing 


New miniature and sub-miniature 
metal tubing is available for use as 
component parts of transistors, etc. 
ODs down to 0.010 in.; walls down 
to 0.0010 in.; tolerances as close as 
0.00025 in.; metals of almost any de- 
sired analysis.—Uniform Tubes, Inc., 
1220 Level Rd., Collegeville 2, Penna. 
For re intormat rcle 364 on inquiry card 


Butane and Propane Hose 


New “Type 1533” is the first butane 
and propane hose for permanent-type 
applications to receive Underwriters’ 
Laboratories listing. It is impervious 
to all LP gas products; flexes at —45 
F. without cracking or leaking.—Aero- 
quip Corp., Jackson, Mich. 

For more information circle 365 on inquiry card 


Nameplates 


New “Foilcals” are nameplates for 
application where it is not practicable 
to use screws or pins. Each decal is 
pre-cemented and cellophane-pro- 
tected.— Miller Dial & Name Plate Co., 
781 E. Washington Blvd., Los An- 
geles 21, Calif. 

For more informat rcle 366 on inquiry card 
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COMPONENTS 





Ultrasensitive Relay 


New “Ultra-Sensitive Electronic Re- 
lay,” available for immediate delivery 
from stock, has relay action initiated 
by external contact as high as 0.5 
megohm with current as low as 0.0001 
amp; mounts on a _ standard 4-in. 
electrical connector box; has cold-cath- 
ode tube eliminating power consump- 
tion during “off” cycle. Rating 4 
amps.; choice of either opening or 
closing a circuit, or to simultaneously 
open one and close another; choice of 
conventional relay action, or momen- 
tary contact to energize and cause it 
to remain energized until manually 
released by “reset” switch.—Servo- 
Tek Products Co., Inc., 1086 Goffle 
Rd., Hawthorne, N. J. 

For more information rcle 367 on inau ry ard 


Ultrasensitive D-c. Relay 


New ultrasensitive d-c. relay is her- 
metically sealed with either octal plug 
or solder terminals in enclosure 1.62 
x 1.62 x 2.56 in.; weight 10 oz. Stand- 
ard contacts s-p.d-t., null-seeking; 
form “C” and latch-in types also avail- 
able. Sensitivities of null-seeking 
types: 50 microwatts to 100 milliwatts. 
Tested over 2,000,000 operations with 
l-amp. resistive 110-v.ac. contact load. 
Unit is said to be ideal for balance 
detecting bridge circuits and as a 
plate current relay in electronic cir- 
cuits (can be operated directly by a 
photocell).—Barber-Colman Co., Rock- 
ford, Illinois. 

For more informatior ' e 368 on nquiry ard 


High-speed Relays 


New models of “Millisec Relays” 
are being offered to cover a wide range 
of temperatures, in a larger variety 



































3XP 


ANOTHER EXAMPLE OF 


PIONEERING... 


Waterman RAYONIC CATHODE RAY TUBES 
have reached still greater heights. Since the intro- 
duction of the Waterman RAYONIC 3MP1 for 
miniaturized oscilloscopes and the Waterman de- 
veloped rectangular 3SP CATHODE RAY TUBE, 
scientists in our laboratories have diligently 
searched for a more perfect answer to the perplex- 
ing problem of trace brightness versus deflection 
sensitivity. The 3XP RAYONIC CATHODE RAY 
TUBE is their answer to providing a brilliant and 
sharply defined trace and high deflection sensi- 
tivity at medium anode potentials. When the 3RP 
or 3SP tubes are operated at 1000 Volts second 


ro 














‘Oo. 


anode and compared against the 3XP at 2600 Volts 
on the second anode, the results are astonishing. 
For the same size spot, the 3XP light output is 
improved by a factor of 4 and its vertical sensi- 
tivity is improved by a factor of 2, with the horl- 
zontal sensitivity remaining equal to that of the 
other tubes. Because the 3XP is enclosed in a 
shorter envelope and is equivalent to the 3RP 
and 3SP with respect to interelectrode capacities, 
it lends itself readily for high frequency video 
work, as well as for low repetitive operation. 


3XP TECHNICAL DATA 


ASE 
TYPICAL OPERATING CONDITIONS 
FILAMENT. 


GRID #1 


DEFLECTION FACTOR IN VOLTS/INCI! 


Dito D2... : 
D3 to D4. 


weeeeee IA x 3 inches 
......- 8.875 inches 


aia Raa B aha ane eeaialcta dae 6.3 Volts 
0.6 Amps. 

.. . 2000 Volts 

Max. 2750 Volts 
..seeee.-- 400 to 690 Volts 
....22.5 to —67.5 Volts 


68 to 92 
25 to 35 


AVAILABLE in Pl, P2, P7, and P11 Phosphors 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADERESS: POKETSCOPE 


WATERMAN PRODUCTS INCLUDE 


3JP1 &3JP7 JAN RAYONIC CR TUBES 
3JP2 & 3JP11 RAYONIC CR TUBES 
3MP7 & 3MP11 RAYONIC CR TUBES 
3RP1, 2,7, 11 RAYONIC CR TUBES 
3SP1, 2,7, 11 RAYONIC CR TUBES 
POCKETSCOPES PULSESCOPES 
—_——— —_7 
RAKSCOPES 
And Other Associated Equipment 


e 76 on inquiry card 
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MIXING BREAD DOUGH (fo correct consistency helps to 
assure fine textures, lightness and constant volume of 
finished loaves. In the modern bakery pictured above, 
an Electronih Mixture Consistency Recorder 
provides the operator with a continuous record of 
dough consistency. With this chart as a guide, he 
can control the mixing operation accurately from 
batch to batch. A typical section of chart taken 
from the Electronih instrument shows how 
mixing cycles can be duplicated . . . both in rate 

of climb and in desired consistency point. 

This technique saves laboratory time for 

testing changes in formula and mix time, 

for the operator can immediately compen 

sate at the mixer on the basis of data 

recorded during mixing 





or better control of 
MIXiN g processes... 


Consistency 
Recorder 


F You have a problem of mixing a product to 

desired consistency, here’s a new idea in con- 
trol that may prove useful. It’s the Electronik 
Mixture Consistency Recorder . . . which con- 
tinuously measures and records the consistency 
of the material you’re working, by using a novel 
technique of instrumentation. 


Its basic principle is extremely simple: it measures 
the power required to drive the mixing machine’s 
motor. As the consistency of the product increases, 
the mixer motor draws more power. Input to the 
motor is thus related directly to product consist- 
ency. Whereas direct measurements of consistency 
are often difficult or uncertain, this technique 
affords a sensitive, readily reproducible qualita- 
tive index to the variable. 


It gives the operator a reliable guide for supervis- 


ing the mixing process . . . shows up abnormal 
variations, and tells him when processing is com- 
pleted. And it provides management with an 
automatic production chart that points out inter- 
vals between batches, shows shutdowns and 
loading and emptying times. 


Instrumentation consists of a specially designed 
ElectroniK strip chart potentiometer, which works 
in conjunction with a Thermal Converter Unit to 
record electric power consumed by the mixer 
motor. Your local Honeywell sales engineer will be 
glad to discuss how this new idea can improve 
control of your mixing operations. Call him today 
... he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 


Industria! Division, 4482 Wayne Ave., Philadel- 
phia 44, Pa. 


@ REFERENCE DATA: Write for your copy of new Data Sheet, 3.6-7, on the EvectroniK Mixture Consistency Recorder. 


Honeywell 


BROWN 


(INSTRUMENTS 
Fits we Couttol 
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TEST CHAMBERS 


HIGH & LOW 
TEMPERATURES 
CONTROLLED 
HUMIDITY 


@ +200°F. to 150° F, 

@ 20% to 95% R.H. 

e@ 1 cu. ft. to 75 cu. ft. 
cabinets 


Walk-in Rooms 
Temperature Baths 


Electronic or pneumatic 
recording or indicating 
control system 


CUSTOM CHAMBERS 
built to specifications. 


Years of satisfactory service! 


52 Washington Avenue 
Carlstadt, New Jersey 











more Space all on one floor 
more eXhibILOrS nearly soo 
easily accessible centratty 


located 


Methods Processes Materials 


Techniques 


Ideas 


Mow Equipment 


Chemists, chemical engineers, research directors, laboratory technicians and 
development engineers will find an unequalied opportunity to get first hand in- 
formation from the men and companies who have contributed to the advances 
in instrumentation in the fast moving chemical process industries. The latest 
instruments and control equipment will be conveniently assembled under one 
roof in this greatly enlarged exposition. The progressive exhibitors represented 
will have technically staffed displays designed to make this exposition more in- 
formative than ever. 

Nowhere can you get so much valuable information on the latest instruments 
developed for the chemical processing industries, in so short a time and so 
vividly. PLAN NOW TO ATTEND. 


24™ EXPOSITION 
or CHEMICAL INDUSTRIES 


ESTABLISHED 1915 


NOV. 30 +0 DEC. 9 


COMMERCIAL MUSEUM AND CONVENTION HALL 
Application forms for hotel accommodations are available by writing to 
INTERNATIONAL EXPOSITION COMPANY, 480 LEXINGTON AVE., NEW YORK 17, N. Y, 
co 5 Cs Sarmaticn rcle 79 on inquiry card 
Vol. 26 
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of types, and with a choice between 
gold contacts and platinum-rhodium 
contacts.—Stevens-Arnold, Inc., 22 El- 
kins St., South Boston, Mass. 


For more information circle 369 on inquiry card. 


Shock-resistant Relays 


New “Type HG-2” (d-p.d-t) and 
“Type HG-4” (4-p.d-t.) “Miniature 
High Shock Relays” for aircraft, 
guided missiles, railroads, computers, 
etc., have a statically and dynamical- 
ly balanced structure giving a shock 
resistance of more than 100 G. Fea- 
ture is that sensitivity can be in- 
creased with decrease in shock-resist- 
ance requirements. Temperature range 
—65 to 500 F. Hermetic sealing. Max. 
dimensions 1.16 diam. x 1.94 long.— 
Hi- G Inc., Bradley Field, Windsor 
Locks, Conn. 

For more information card. 
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Miniature Alternators 


3 New miniatur- 
ized high-fre- 
quency high- 
speed alternators 
are said to yield 
extremely high 
power outputs for 
their size and 
weight. Operat- 
ing shaft speeds 
10,000 to 50,000 
rpm.; power out- 
put ratings from 
125 to 4000 watts 

at 5000 cps. Example, “Model A-17” 
(illustrated) 2.5 in. diam., weight 22 
oz., 350 watts at 5000 cps. with shaft 
speed of 25,000 rpm.—D & R, Ltd., 402 
E. Gutierrez St., Santa Barbara, Calif. 
For more information e 371 on inquiry card. 


Heating Elements 


New “Thermacartridges” are elec- 
tric heating elements with high watt 
densities and long life factor; are 


manufactured to close OD tolerance 
for easy installation in reamed holes. 
Various lengths; diameters from 0.375 
to 0.750 in.—Thermel, Inc., 3440 W. 
Lake St., Chicago 24, Ill. 


For more information circle 372 on inquiry card. 





Slip-ring Assemblies, ete. 


: New diversified line of subminiature 
injection-molded slip-ring assemblies, 
commutators and brush-holders is of- 


fered for precision computers, syn- 
chros, ete. Among features: ambient 
temperatures to 225 F.; vee, radius or 
square grooves; diameters from 0.062 
in. to 4 in.; molding-compound tensile 
strength 4000-4400 psi.; anti-corrosion 
micro-finish rhodium plating; all parts 
comparator-inspected before shipment. 
—The Slip Ring Co. of America, Santa 
Monica, Calif. 

ntormation < inquiry card 
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For more 
° *) 


Sliding Contacts or Brushes 


New sliding contacts or brushes for 
servomechanisms, computers, midget 
motors, etc., are silver graphite units 


featuring extremely low contact re- 
sistance and great resistance to weld- 
ing. Available in sizes from 1/16 in. 
diam. up; can be supplied with pure 
silver backing, copper backing, inte- 
gral rivet, etc., separately or factory- 
mounted to specs. Standard grades 
range from 5 to 80 percent graphite. 
-~Stackpole Carbon Co., St. Marys, 
Pa. 


e 374 on inquiry card 


Foil-clad Laminates 


New foil-clad laminated plastics are 
said to effect substantial cost savings 
over hand-wiring methods of produc- 
ing complex circuits for electronic 
equipment, automatic signalling de- 
vices, etc., possess bond strength of 
from 4 to 6 lbs. Copper- or aluminum- 
clad Synthane is now available in 36x 
36-in. sheets with foil thicknesses 
ranging from 0.00068 to 0.0094 in.; 


foils bonded to one or both sides. Prin- 


cipal laminate used is Synthane Grade | 


XXXP, said to combine excellent elec- 
trical properties with good machin- 
ability for subsequent punching oper- 
ations. Foil surfaces are guaranteed 
to be free of wrinkles, pits, scratches 
and pinholes. Uniform foil thickness 
assures fine line etching. Bonding ad- 
hesive resists moisture and matches 
base laminate in NEMA character- 
istics.—Synthane Corp., Oaks, Penna, 
For more informatior e 375 nquiry ard. 


Double-pole Simultaneous- 
trip Circuit Breaker 


New “Stab-lok” double-pole circuit 
breaker simultaneously opens both 
poles when one pole is overloaded; 


meets relevant NEC specifications; is 
thermal and magnetic in action. Ther- 
mal feature is a bimetal element which 
permits harmless momentary current 
surges but trips breaker when its 
predetermined current-time rating is 
exceeded. Magnetic action comes into 
play when severe short-circuits occur. 
—Federal Electric Products Co., 50 
Paris St., Newark 5, N. J. 

For more information circle 376 


Crossbar Switch 


New type of crossbar switch adapt- 
able to a wide range of uses in com- 
puter systems, etc., is available with 
4 or 10 link levels, and either 10 or 25 
line levels. Each circuit may have up 
to 3 conductors. Excellent transmis- 
sion is achieved at frequencies as high 
as 70 Me. Bridging capacitance be- 
tween adjacent conductors is 15 mmfd. 
Crosstalk level between two circuits 
with common ground, and adjacent in 
both line and link levels, is down more 
than 65 db at 10 Mc. Any number of 
connections up to maximum number 
of line circuits can be made to one 
link circuit by operation of any line 





Gita 
DESIGNED eee 


TO GIVE YOU : 
Greater Sensitivity - 


Greater Reliability 


Double your 
Valve Efficiency 
with 
MAGNA-STROKE 
ACTION 

Available in all 
Wilgus NGE 
Regulating Valves 


DIAPHRAGM ACTUATED 


MOTOR VALVES 


ee: 
* Sensitivity: 
Moulded Neophrene diaphragms 
responsive to minute loading pressure 
change of control instrument 
* Flexibility: 
Valve action is reversible in field with 
no additional parts 
* Reliability: 
All valves top and bottom guided 
Quality: 
One piece packing glands 
° ee 
Simplicity: 
All valve bodies are interchangeable 
with all diaphragm assemblies. Easily 
accessible for maintenance 


Ruggedness: 
Available in materials to suit every 
requirement. Quality construction for 
years ot maximum service 

ge 
Versatility: 
All diaphragm casings fit the standard 
spring case and yoke 

: ° 

Standardization: 


All flanged valves have Instrument 
Society of America standard 
FACE-TO-FACE dimensions 


FULLY DESCRIBED IN BULLETIN 612 
Write for your 
Sree copy today 


NATUR. 


erm i 
EQUIPMENT AN ae < . 
ee Sold Nationally by 
e 
Natural Gas Equipment, Inc. 
190 East Glenarm St., Pasadena, Calif. 
Available from 
Automatic Specialties Co., Pittsburgh, Penna. 
Gulf Coast Machine & Supply Co., Houston and 
Beaumont, Texas 
For more information circle 80 on inquiry card, 


September 1953—Instruments—Page 1349 





NOW! 


from Stock 


—in a wide variety of designs, 
sizes and materials. 


We will be glad to place your name 
on the list to receive copies of the 
monthly Trinity Thermowell Stock List. 


TRINITY EQUIPMENT 


eorF OR ATION 


Request 
your copy 
now. 


494 Westfield Ave., East 


Roselle Park, New Jersey 


THERMOWELLS and other Specialties for the Process Industries 


nore information cir 


Measurements Corporation 
MODEL 84-TV 


UHF TELEVISION 


Standard Signal Generator 
300-1000 Mc. 


FREQUENCY RANGE: 300-1000 mega- 
cycles. 

OUTPUT: .1 Microvolt to 1 Volt, across 
50 Ohms. 

OUTPUT IMPEDANCE: 50 Ohms coaxial. 

MODULATION: Internal 400 cycle, con- 
tinuously variable from 0 to 30%. 
Provision for external modulation 
of 50 to 20,000 cycles. 

LEAKAGE: Negligible. 

SIZE: Overall Dimensions: 11% inches 
high, 19 inches wide, 11 inches 
deep. 

WEIGHT: Approximately 40 pounds. 

POWER: 115 volts, 60 cycles, 120 watts. 


MEASUREMENTS 
ele] a ce) 7 Wale), | 


i eeken, Baek, | fy) NEW JERSEY 


For more information circle 82 on inquiry card. 
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Model 2D-4 
ENGRAVING 
MACHI 


PREI ’ 


“A medium sized machine that 
does the work of a larger one" 


Engraves 
1 to 1 
ratio to 
infinity 


SIX 
SPINDLE 
SPEEDS 


No engraving shop is complete with- 
out a PANTO ENGRAVER. Several 
models available. 








PA To Write for NEW 


color folder. 











H. P. PREIS Engraving Machine Co. 
661 U. S. Highway 22 Hillside, N. J. 
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hold magnet. Control of switch may 
be by manually-operated keys, by au- 
tomatic control circuits, or by dialed 
impulses.—James Cunningham, Son & 
Co., 18 Canal St., Rochester 8, N. Y 
For more information circle 377 on inquiry 


Open Dropout Fuse and 
Load Break Cutouts 


New and improved line of open- 
dropout fuse and load-break cutouts, 
providing better fault protection or 
opening of circuits under load, in- 
cludes ratings of 7.8 and 15 kv., 100 
amps. Three interchangeable fusehold- 
ers provide a NEMA standard 2000- 
amp. interrupting rating, heavy-duty 
5000-amp. interrupting ratings, and 
a load-break up to 100 amps., any 
power factor.—Distribution Trans- 
former Dep’t, General Electric Co., 
Pittsfield, Mass. 

For more informatior rcle 378 


Waterproof 3-wire Switch 


New type basic waterproof switch 
is a s-p.d-t. 3-wire type featuring sine- 
curve spring design and miniature 


size. Temperature limits —65 F. and 

165 F. Capacity 20 amps. resistive, 

28 v.de.; 10 amps. resistive, 110 v.ac. 
Control Products, Inc., Sussex St., 

Harvion, N. J. 

For ore at e 379 


Heavy-Duty Pushbutton 


New snap-action over-center toggle 
pushbutton consists of two 2-point 
units, each with one n-o. and one n-c. 
contact, permanently assembled. Rat- 
ing 10 amp. continuous, 50 amp. max. 
interrupting at 110 v.ac. By making 
proper connections, it can be used for 
3-point applications.—Westinghouse 
Electric Corp., P. O. Box 2099, Pitts- 
burgh 30, Pa. 

For more information circle 380 


Toggle Switches 


New industrial toggle switches con- 
form to JAN-S-23A and MIL-S-6745 
(AN-S-20A). Numerous models and 


circuit arrangements for test and con- 
trol equipment.—Network Mfg. Corp., 
213 W. 5th St., Bayonne, N. J. 

For re formation r e 381 ' nauiry ard 





Sixty-position Switch 


New 60-position rotary switch util- 
izes space- and weight-saving advan- 
tages of low-cost printed-circuit tech- 
niques. Stator contacts are silver- and 


rhodium-plated copper printed on a 
paper-base phenolic deck 3 in. square. 
Connections are made to stator con- 
tacts through easily-soldered eyelet 
terminals. With 4-point spacer mount- 
ing, a number of these single-pole 
units may be readily ganged. Contacts 
are arranged to make-before-break. 
Detent is optional on order.—Shall- 
cross Mfg. Co., Collingdale, Pa. 

For more information circle 382 


Waterproof Switch 


New waterproof switch for use in 
juicers, beverage dispensers, etc., fea- 
tures neoprene covering. Both two- 
and three-wire types are available; 
toggle models can be supplied. Water- 
proof covering is available in both sili- 
cone and synthetic rubbers.—Control 
Products Inc., 306 Sussex St., Harvri- 
son, N. J 
For more information circle 383 





ELECTRICAL AND ELEC- 
TRONIC COMPONENTS 





Multielement Transistors 

New tetrode point-contact transis- 
tors, said to be the first commercially 
offered, are available for immediate 


Base Mounting posts (3) 
= — 


| 


: \ = 
Germanium Cat-whisk 
sy Germaniy iskers 


delivery. New pentode point-contact 
transistors will be commercially avail- 
able later this year.—Sylvania Elec- 
trie Products Co., 1740 Broadway, 
New York 19, N. Y. 

For more information circle 384 


Sealed Germanium Diodes 


New hermetically-sealed subminia- 
ture germanium diodes are available 
in 17 RTMA types, including three 
JAN approved diodes, as well as other 
types laboratory-tested to customer’s 
special requirements. Maker’s process 
of fusion sealing at high temperatures 


FILL THE BLANKS i 
IN YOUR SPEED REGULATION DESIG 
. WITH ELINCO SUB-FRACTIONAL HP 
~ MOTORS AND GENERATORS 


Elinco designs and manufactures hundreds of variations of sub-fractional 
horsepower motors and generators to solve accurately nearly ANY specific 
problem, virtually ANY specific requirement, called for by your instru- 
ment design. 


All Elinco units feature instrument-type precision ball bearings. Every 
unit is balanced dynamically . . . individually tested under specific load 
conditions. Step-by-step inspection of every component — assures high- 
precision on ALL parts. 

Hundreds of variations on over 650 basic models of sub-fractional horse- 
power motors and generators engineered by ELINCO in the last 25 years 
are at your disposal. We may have already solved your instrument prob- 
lem. If not, we will design and manufacture motors and generators in- 
corporating any physical or electrical variation to meet your specific 
requirements. 

Take advantage of Elinco’s experience to solve your special instrument 
problem. See ELINCO for high precision sub-fractional horsepower 
motors and generators, 1/3000 to 1/6 hp, built to your specifications. 


But please outline your problem in full detail when requesting quotations 
or literature. We have NO STOCK UNITS, no “mass-produced” units 
available. Every ELINCO unit is a precision instrument, specially de- 
signed and manufactured to meet your highest specific performance 


standards. 
ELINCO MOTORS & GENERATORS 


1/3000 to 1/6 hp 
AC e DC e Universal ¢ Servo e Self-Synchronous 


Ratings: 
Types: 
Phases: 
Windings: 


One-, two-, and three-phase 

Compound e Shunt e Series e Separately Excited 
Split Field ¢ Permanent Magnet e Reluctance 
Hysteresis e Stabilized Hysteresis 

Induction e Drag Cup 


Services: f 1-, 2-, 3-, & 5-speed synchronous 
AC Dynamically Braked e Adjustable Speed 
Governor Controlled e Self-Starting e Reversible 


Frames: § Available in all regular frame types or 


specially designed according to specifications 
Over A Quarter Century Of Precision Manufacturing 


FLAN } | HN ELECTRIC INDICATOR COMPANY, INC. 


Conn. 





106 Camp Avenue ¢ Springdale e 
rcle 84 on inquiry card 
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NOISE in resistors may be caused by 


NOISE 


in RESISTOR 
APPLICATIONS 


many factors, but most often arises in 
the incomplete or tangental contact 
which exists among the carbon granules 
that make up a molded resistor. Noise also originates where the 


connector leads meet the body of the resistor 


Because WELWYN High Stability Resistors are formed 
by depositing a pure, homogeneous carbon film, and 
because the end-caps are machine-turned and bond-fitted 
to the body, and the terminal leads clenched into the end- 
caps, the conducting path presented to any current flow 
is as continuous as if through a solid conductor. The noise 
factor of WELWYN Deposited Carbon Resistors is only 
slightly above that predicted by the Johnson formula. 


WELVIIN| 


High Stability 
DEPOSITED CARBON RESISTORS 


For further Information and 
Test Data concerning 


teeta te 
. 


Write to Dept. AJ6 


ROCKBAR SORPORATION, 211 East 37th Street, 
rcle 85 on inqui 


New York 16, N. Y. 


Fo sre information 





‘asloeiiontiontiontiontonttention | 


| STRAIGHT | 


LINE NUMBERING 
ON ANY METAL OR 
MATERIAL 


FAST 


Lots 
of 
Power 
for 
Name- 
plate 
or 
Parts 


The Accurate Way to 
Measure Extreme 


Temperatures at a glance 


The Simplified PYRO 
Optical Pyrometer 


SELF-CONTAINED. No 
correction charts, no ac 
cessories, no up-keep, Di 
rect-reading 


ACCURATE Permits 
close and rapid temp. de 

termination even on 
minute spotc, fast-moving 
objects, amallest streams. 
( Special Foundry Type 

and “Triple Range” also 
have RED Correction 
Scale for determining true 
spout and pouring temps 
of molten iron, steel in 
the open.) 


The Famous ACROMARKER Name-Plate 

and Parts Stamping Machine is built for 
hard service. Fills-in name plates or makes 

your own from scrap. Easy to use and 

widely adaptable. Comes in several models 
+ Al dies to %"'. Write for ACROMARKER 
ata 


LIGHT IN WEIGHT 
Only 3 lbs. complete 
Handy 


PROVED IN USE- 


Thousands in daily use 


Ranges 1400°F, 
to 7500° 


Stock 


Write for FREE Catalog No. 85—-alseo catalogs 
on PYRO Surface, Radiation, Immersion and 
Indicating Pyrometers 


THE PYRGISTER HESTRUNENT co. | 3-11 MORRELL ST. 
BERGENFIELD 4, NEW JERSEY 
In Canada, Sales and Repair Laboratory | 
Deminion Flow Meter Company Limited 
Toronto and Montreal ] 
Fc 


"The Original Marking Specialists’ 
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results in a rigid one-piece glass en- 
velope which insures complete free- 
dom from moisture penetration, also 
operation over wide temperature range 
because coefficient of expansion of the 
glass is matched to that of the metal. 
Maker’s 100-percent testing proced- 
ures assure rejection of every defec- 
tive diode: each diode is humidity- 
cycled, temperature-cycled between 90 
C. and —78 C., JAN drop-tested, and 
electrically tested under vibration.— 
Semiconductor Dep’t, Hughes Aircraft 
Co., Florence Ave. at Teale St., Cul- 
ver City, Calif. 


For more informatior 





e 385 on ard. 


Junction Transistors 


New “Type 200” and “Type 201” 
hermetically-sealed, grown-junction 
germanium transistors are n-p-n 
triodes with glass-to-metal hermetic 
sealing, for high-gain low-level audio 
and similar applications. Types differ 
principally in collector resistance and 
alpha (current amplification factor), 
which is a guaranteed minimum of 
0.90 in “Type 200” and 0.95 in “Type 
201.” Ambient temperatures to 50 C 
(122 F.).—Texas Instruments Inc., 
6000 Lemmon Avenue, Dallas 9, Texas. 


For more information circle 386 on inquiry card. 


Magnetic-device Rectifier 


New “Type 

D-3575,” small in- 

expensive single- 

phase bridge rec- 

tifier, for opera- 

tion of magnetic 

devices such as 

relays, solenoids 

and electric 

counters, is de- 

signed for use di- 

rectly from 117-v.ac. systems; delivers 

output of 9 watts at 90 v.de. contin- 

uous duty. With addition of a filter 

capacitor it will deliver 117 v.de. Thus, 

magnetic device can be used with new 

rectifier to operate directly from 117- 

v.ac. line. Use of new rectifier reduces 

iron core losses and undesirable hum; 

improves shock and vibration charac- 

teristics; eliminates burning of deli- 

cate contacts.—International Rectifier 
Ones wh Segundo, Calif. 
For more information circle 387 « 


Plug-in Rectifier 


“My-T-Midget” rectifier em- 
no tubes, rotating 


New 
ploys selenium cells: 
parts, brushes or bearings. A-c. input 
is single-phase 110 or 220 volts; d-c. 
output is 110 or 220 volts. Units avail- 





able from stock in sizes from 1.0 to 
8.5 amps.—American Rectifier Corp., 
95 Lafayette St., New York 18, N. Y. 
For more information circle 388 on inquiry card 


Hydrogen Thyratron 
New “VC-1258” miniature hydrogen PAV E S T H E A i RWAY 


thyratron for pulse generating ap- 


plications is capable of handling peak 

power up to 10 kw.; fits standard ce- T 1] { N T ae L| G E N T HH] ES | G N 
ramic miniature socket; is rated at 

1000 peak anode volts, 20-amp. peak 

anode current and 40-ma. average 

anode current.—Chatham Electronics 

Corp., 630 Mt. Pleasant Ave., Living- 

ston, N. J. 

For more information circle 389 on inquiry card 


Twin Power Triode 


New high-perveance high-plate-dis- 
sipation twin power triode for voltage 
regulation, used as a series tube, will 
“pass” a minimum of 150 ma. per sec- 
tion at 40 volts d.c. Ep, and same cur- 
rent at 200 volts d.c. Ep, using a grid 
bias of —60 volts. Maximum bulb tem- 
perature is 250 C., forced ventilation 
not necessary at ambient room tem- 
perature.—Chatham Electronics 
Corp., 630 Mt. Pleasant Ave., Living- 
ston, N. J. 

For more information rcle 390 on inquiry card 


Tuned-circuit Assemblies 


New rigidly-constructed single- and 
double-tuned circuits are housed in 
% x % x 2 in. aluminum containers. 
Coil frequencies range from 50 ke. to 
100 Mc. Standard units are offered 
with adjustable iron cores. Cup cores 
available for high Q in special appli- 
cations. Transformers can be supplied 
fully encapsulated.—Vanguard Elec- 
tronics Co., 3384 Motor Ave., Los 
Angeles 34, Calif. 

For more information circle 391 on 


Pulse-forming Networks 


New “NC-34 Series” miniature 

pulse-forming networks, being “truly 
miniature,” are offered at substantial 
reductions in cost from originals. A 
typical unit is 1.06 in. high (1.75 in. 
over bushings), 1.25 in. long, and 0.75 
in. wide; has a pulse width of 0.5 
usec. at 70 percent, rise time of 
0.12 usec. and pulse repetition rate a 
of 0.001 sec.; is rated at 3 kv. de., 0.005 Century Model 408 Recordina — 
uf., 50 ohms impedance, up to 90 C. 7) : : : Y 9 
maximum ambient; average life 30,- = ‘Oscillograph is rapidly becoming 
000 hours. New networks are espe- “standard of the industry.” It has 
cially constructed to eliminate break- i a 
down and pulse irregularities due to been designed and built expressly for 
bag Ph nt “cagan to — ‘mobile and airborne operation. As 
tion; are hermetically sealed and have ee. . . : 
molded ceramic bushings.—National with all Century industrial instru- 
Capacitor Co., 585 Washington St., oo ments, the Model 408 Oscillograph 
Quincy, Mass. “incorporates the utmost in modern 
For more information circle 392 on inquiry rd - 

design and workmanship resulting in 


simple and efficient operation and J 


~ 
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Resistor-type Components 


New line of components includes 
fixed resistors, resistance cards (made 
to users’ specifications) and a sub- 
miniature voltage-dividing resistor. 
This VDR “almost hides behind a 


quarter” and weighs 0.6 oz. Its re- GEOPHYSICAL CORPORATION 


sistance range is 0.1 to 2 megohms; 
linearity 1 percent; resolution infinite ; TULSA, OKLAHOMA 
mechanical rotation continuous; elec- 
trical rotation 357 deg. plus or minus : 
1 deg.; power dissipation 2 watts; 
ore information circle 88 on inquiry card. 
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max. starting torque 0.05 oz.; stand- 
ard servo mounting.—Ohmitron Mfg. 

for the first time Co., 480 Johnson Ave., Brooklyn 37, 
ae 


KELLOGG Fe mae inemain cle 2 





Rennes. onagee: Ten-turn VDR 
impulse counter 


New “Series 1800 Potentiometer”’ 
features standard linearity of 0.02 
is 3 , percent. Resistance range 1000 to 

It’s simple! It saves space! It saves money! 150,000 ohms. In middle-resistance 

Actuated by electrical impulses, the range and above, linearities better 

Kelloge Magnetic Impulse Counter per- than 0.02 percent can be furnished. 

Pvas tate tile eirmel So -reley forms the counting and marking function Unit has ten full turns of travel plus 
equipment ! of a chain of 10 to 20 relays or of a two- 90 deg. mechanical and electrical over- 

B Occupies the spece ef only magnet ten-point stepping switch, in less travel at each end: resistor continues 
two telephone relays! space and with top reliability! It has a through overtravel and can be tapped 
43 10 gh ae or bo aay _wide application in many fields—from in that interval. Each unit is cali- 
nates “Seanad age get emere industrial control to any system where brated against a 0.001-percent Stand- 
of well-designed count trains of impulses, such as generated by a ard and is supplied with a continuous 

ing relays! telephone dial are to be counted. linearity curve.—Birklan Corp., 200 
E. 3rd St., Mt. Vernon, N. Y. 
re information circle 394 


KELLOGE » pete Retiro, mh sigs: Miniature Wire-bound VDR 


"aaumolcicue a, Abaa.1:1e)-¥'4°) AND a COMPANY New “AP-14” linear wire-wound 


voltage-dividing resistor has all-metal 
case 0.5 in. diam. x 0.62 in. deep. 
KELLOGG SWITCHBOARD AND SUPPLY COMPANY Standard model weighs less than 0.5 


GET THE 79 West Monroe St., Chicage 3, Ill. Dept. 61-1 oz.; meets military requirements for 
FACTS — resistance to humidity, salt spray, 


MAIL shock, vibration, and fungus; operates 
COUPON Please send me com- — . between 55 C. and 85 C. At 25 C 
TODAY! plete information re- COMPANY ___ dissipation is approx. 5 watts. Other 
garding the Kellogg = ,nppess Ss features: precious-metal contacts to 
Impulse Counter. windings and slip rings, coin-silver 
city__ sa tabs, gold-plated forked terminals. Re- 
sistances from 10 to 10,000 ohms. 
Shaft locks, rotational stops, special 
shafts and bushings available on order. 
Aerohm Corp., 282 Moody St., Walt- 
ham 54, Mass. 
For e inf yt 395 


Three-resistor Attenuator 


New model of maker’s “M-type” 
4-watt wire-wound variable resistor is 
available in bridged-H pad construc- 
tion. Pad consists, basically, of three 


PANTOGRAPHIC oe a separate wire-wound variable resistors 


operated from a common shaft. To 


MILLING “ONE ; ‘ bok terminals of each variable resistor are 
j we soldered small carbon resistors; four 
weX oe a in all. Used in symmetrical balanced 
OF SPIR AL Z circuits, this attenuator provides close 
‘nt : control over desired attenuation in in- 
i re tricate communications and sound ap- 
ON METALS AND PLASTICS SHAFT ; plications, between signal generators 
P P iz et and bridge circuits, etc. Maximum at- 
Rapidly done by unskilled labor MONITOR cr tenuation 49 db; maximum insertion 
: ae loss 0.214 db.—Resistor Div., P. R. 

with NEW HERMES 4 Mallory & Co., Inc., Frankfort, Ind. 


ERA SHAFT MONITOR shaft position indicators detect angu- F e inf t 396 oF y card 


En ofir2\\y & lar position of a rotating shaft and convert the result to 
digital representation. 


ACCURACIES of 0.09-degree are practical. Measurements 
may be displafed remotely in digital A f 
form or transferred to magnetic tape, : ee 
punched tape, punched cards or New “JAF Series” miniature au- 
used for control. " dios, described as being “world’s small- 
For more information on ERA Shaft est magnetically-shielded hermetically- 
es ge "di Monitor Analog-to-Digital Converter, ‘iy sealed transformers,” are available in 

yp ocit Aeuee & theee write on your business letterhead to: — standard MIL cases with mounting 
(weight 200 Ibs.) larger template. , studs arranged for mounting units in 
Portable Model IM Time: 12 units per / Ervamccnmne Kistance /fssoeurts closest possible proximity to one an- 
piso available hour. owwonor Memington. Hiand. other. All essential information for 


1902 W. Minnehaha Ave., Dept., 1-5 e St. Paul 4, Minn. each transformer is carried on a per- 

NEW sepetees INC. 1 er vii. manently attached decal.—Triad 
p TA HANDLING SYSTEMS + MAGNETIC ; -. 4 a o> 

Representat ' i citie STRUMENTS « ANALOG MAGNETIC Transformer Corp., 4055 Redwood 

STEMS « COMPUTING SERVICE Ave., Venice, Calif. 


Transformers 


Write for Literature Production: 6” 


Lor 


397 
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Subminiature Resistor 


New “Type 1119 Precision Wire- 
wound Resistor,” although it meas- 
ures 0.337 in. diam. by 0.781 in. long, 
is available in values up to 1,000,000 
ohms; is rated at 1/4 watt; is non- 
inductively wound. Standard resist- 
ance tolerance 1 percent; accuracies 
to 0.05 special.—The Daven Company, 
191 Central Ave., Newark, N. J 
For more informat rcle 398 on ir 


Molded Tubular Capacitor 


New “C U B” molded tubular capac- 
itor, said to be “unequaled by any 
molded tubular heretofore developed,” 
meets requirements of critical indus- 
trial, military and experimental elec- 
tronic equipment, is molded in mica- 
base Bakelite; is processed by vac- 
uum-temperature-pressure-cycling im- 
pregnation (200- and 400-volt series 
impregnated with HT compound and 
600-volt and up series with Dykanol 
“C” oil); dry-assembly processed and 
sealed immediately after impregna- 
tion; then each unit is tested at more 
than twice its rated voltage.—Cornell- 
Dubilier Electric Corp., South Plain- 
field, N. J. 

For re information circle 399 on inquiry card 





VALVES 





Small Reducing Valves 


New small flow 
bronze or steel re- 
ducing valves for 
steam, air, gas, or 
liquid service are 
added to maker’s 
reducing valves; 
handle inlet pres- 
sures to 1,000 psi. 
and reduced pres- 
sures from 2 to 
400 psi. Control- 
ling- valve sizes 


; 120 Dela field 
Lyndhurst, 


Relief Valves with 
Internal Heat Exchanger 


New models of maker’s nozzle and 
semi-nozzle safety relief valves have 
an internal heat exchanger. This unit 
can be incorporated in valve body 
without creating interference with 
rest of valve mechanism. It obviates 
need of steam tracing or steam jack- 
eting a valve where highly viscous 
lading is encountered.—Farris Engi- 
neering Corp., 705 Commercial Ave., 
Palisades Park, N 
For more information circle 401 


Solenoid Shut-off Valve 


New “Series V61” stainless steel 
solenoid valve, designed for LPG auto- 
motive fuel systems, features snap- 
shut action and absolute bubble-tight 
sealing; is equally adaptable to fac- 
tory or field installation; has two 
moving parts; can be disassembled 


VARIABLE 


SPEED CONTROL 
STOCK DELIVERY 


e Assures optimum process speed 
e Permits 40:1 speed change while 
in motion (100 to 4000 rpm) 
e Constant torque capability 
e Fingertip control from remote point 
e Electronic 
“SERVO” control 
e % horsepower — 
4000 rpm base 
speed — 115 
volts and 230 
volt models, 
60 cycles 


YY e Coil winders, life test fix- 
tIO4. tures, proportioning pumps, 
printing presses, conveyers, small machine tools, etc. 
MODEL 6301 ¢$ 50 MODEL 6701 ¢ 50 
FOR 230 VOLTS FOR 115 VOLTS 
(WITH MOTOR) (WITH MOTOR) 
OTHER MODELS AVAILABLE TO 3 HORSEPOWER 
wwogpecd : DIV. ‘of ELECTRO DEVICES, Inc. . 
4 Godwin Ave. Paterson, N. J. 


inquiry card. 
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TRERMOMETES 


S90 Roche stey 


In case of accident, the 
simple screw adjustment 
permits quick, easy, on- 
the-job recalibration. 


DON’T DROP IT! BUT IF YOU DO... 


ROCHESTER DIAL THERMOMETERS WELDED STAINLESS STEEL construc- 


are built to take severe blows with- 
out damage to their sensitive move- 
ments. But when hit hard enough to 
knock them out of adjustment, all 
you need is a screwdriver to put 
them right back on the job—as ac- 
curate as ever. This unique Roches- 
ter recalibration feature eliminates 
the danger of costly production er- 
rors due to inaccurate readings. 


Manufacturing Company, Inc. 
85 Rockwood St., Rochester 10, N. Y. 


TOME? 


THERMOMETERS 


GAUGES 


tion makes Rochester thermometers 
more durable, sensitive, pressure 
tight and resistant to corrosion than 
any before offered. Backed by 35 
years of instrument making exper- 
ience. 

ORDER TODAY from your Roches- 
ter Representative, or write for fur- 
ther details. Rochester Manufactur- 
ing Co., Inc., 85 Rockwood Street, 
Rochester 10, N. Y. 


o uate 


AMMETERS 


rcle 93 on inquiry card. 
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When designing any plug-in unit 


REACH FOR THIS BASE 


Holes to take brackets 
or bail, kept well away 
from corners. 


Molded boss to hold 
mounting cards, 


ALDE 
20-PIN 


Alse 11-pin 4 
& MIN. , 


PLUG-IN UNIT 
CONSTRUCTION 


TREMENDOUS 
FLEXIBILITY 


Bases are complemented by 
standard Alden compo 
nents: handles, brackets, 
housings, terminal cards to 
lick almost any problem. 


Non-interchangeable 
Color Coded 


Choice of variable pin pat- 
terns guarantees against 
mismating. Color coding di- 
rects plug-in to its correct 
socket. 

Alse 20-pin, 
Request free samples and free 226-page 
book"’ of Plug-in Unit Construction. 


ti to 20 pins in 
many patterns 


it-pin, 9-pin, 7-pin MATING SOCKETS 
“Alden Hand- 


Rack-mounting 
Sockets to match 
Base patterns. 


137 N. Mein $t., Breckten 64, Mass. 


SS 


’ 
N A- Al 1 i 


V8 «4 


Hipen Paooucts Lo. 





LEARN 
INSTRUMENTS 


Industry needs men with instru- 
ment training, needs them so badly 
that qualified installers and _ re- 
pairmen virtually write their own 
tickets. Now you can prepare for 
this interesting, profitable field by 
study at home in your spare time. 
1.C.S., working with instrument 
manufacturers, has developed a 
comprehensive course in 
Send 


new, 
Industrial Instrumentation. 
for full details—they’re free! 


International Correspondence Schools 


Box 2183-F, Seranten 9, Pa. 


Without obligation, please send me in- 
formation on new Instrument Course, 


Name ial 


Address 





e 95 on 
Vol. 2 


For more 
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Instruments 


Tapped 
side holes. 


DESIGNED SPECIFICALLY FOR 


AVOID THESE TROUBLES 
OF USING TUBE BASES 
FOR PLUG-IN PACKAGES 


RIGID BRITTLE 
BOSS BREAKS 


LONG PINS 
BEND EASILY 


LEVERAGE OF 

LONG PINS 

CRACKS BASE 
Are you tired of throwing 
away perfectly good units on 
account of broken bases? 





START RIGHT. WITH ALDEN BASES 
Bases specifically designed 
for Plug-in Unit Construction 


Mounting holes 
well away from 
edges 


Ruggedly designed for 
specific purpose. , . . 


No center boss 
to break or 
crack base. 


Short, stub 
by prongs 
will not bend 
or break out 





Standardize on Alden Bases & Sock- 
ets, and your Design Problems vanish. 


juiry card 
Fine 


PRESSURE 
GAGES 


Fine pressure gages should also 
be safe gages. 














Gages so built that in case of 
tube rupture no one will be in- 
jured. 


The Acragage has always been 
the safe gage, the gage with the 
solid front and full area blow- 
out disc. 


Catalog M-50 tells more about 


the safe ACRAGAGE. 


Send for your copy today. 


Th ACRAGAGE 
Corporation 











WAMPUS LANE ¢ MILFORD, CONN. 
Uanenenesesesnsednencacscsasasasasasncscecsescdniet 
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serviced without removal from 
line. Standard models: “V61-200,” 250 
psi., 0.136-in. orifice; and “V61-300,” 
300 psi., 0.125-in. orifice; both tapped 
for 0.25-in. pipe size, 6 or 12 volts d-c. 
operation.—Skinner Electric Valve 
Div. Skinner Chuck Co., Edgewood 
Ave., New Britain, Conn. 

For more information circle 402 


and 


yuiry card. 


Relief Valves 


New models of 
“5400 Series” 
valves, for con- 
trolling gases 
safe to release in- 
to atmosphere, 
are available for 
relief pressures 
from 0.75 to 45 
psi. preset at fac- 
tory or adjustable 
by user; in alum- 
inum or_ brass 
(other materials 
to order), with 
\%-in. or %-in. 
, male pipe connec- 
x tions (larger 
436 sizes if specified). 
—J ame s-Pond- 
Clark, 2181 E. 
Foothill Blvd, Pasade na &, Calif. 
e 403 on inqu 


For more inf ry card. 


Power Units for Valves 


New “Valve Actuators,” for instal- 
lation directly on valves in service, 
at manufacturer’s plant, or at dis- 


tributor’s warehouse, operate gate, 
plug, diaphragm, butterfly, pulp stock 
flow control valves; mount 
directly on valve without need of out- 


| side support; are operated by air, gas, 


oil, water or steam.—Ledeen Mfg. Co., 
1600 So. San Pedro St., Los Angeles 
15, Calif. 


For more inf © 404 on inquiry card 


Safety Shutoff Valve 


New solenoid- 
operated model of 
maker’s “Series 
22” safety shutoff 
valve has been 
approved by Fac- 
tory Mutual; is 
intended primar- 
ily for gas or oil 
lines; sizes from 
% in. to 6 in. 
Mechanism may 
be rotated rela- 

, tive to body. 
Valve may be mounted in any position 
and, if mounted overhead out of reach, 
may be operated with a chain and 
reset wheel (optional). Switch (op- 





tional) may be mounted on valve to 
signal whenever valve shuts. Valve 
may be shut at will with hand lever, 
but when it shuts itself because of 
flame or power failure, hand lever 
becomes disengaged and valve cannot 


be reopened until cause of closing is | 


removed.—North American Mfg. Com- | 
Tist St., Cleveland 5, | 


pany, 4455 E. 
Ohio. 


For more information circle 405 on inquiry card 


High-vacuum Valve 


New 4-inch gate-type high-vacuum 
valve, of new design, has quick-open 
and quick-close actuating system 


which requires no lubrication and pre- 
vents scraping of gate gasket on seat 
(common source of gasket wear). Dis- 


tance between standard 4-in. flanges is | 


about 8 in. Though valve is designed 
primarily for high-vacuum use, actuat- 
ing lever seal is such that valve can 
handle fluids under moderate pres- 
sure. For most applications no gaskets 
need lubrication.—Vacuum Research 
Co., 2050 Orchard Ave., San Leandro, 
Calif. 

For more e 406 on inquiry card 


nat 
ation f 


Valve Stroke Multiplier 
or Divider 


New “Thomas Magna-Stroke” is a 
gear train with 2:1 ratio, giving twice 
stroke at inner valve as at diaphragm. 
Valves commanded by pneumatic con- 
trol instruments respond twice as fast. 
Pressure change required for a given 
movement being less, a smaller dia- 
phragm is possible. When action is 
reversed (1:2 instead of 2:1), effect at 


r 





- 
a ‘ 
7”. Sorry! A. W. Haydon Company 
Can’t Help Your Timing Here. 
™ Only a “pro” and practice can straighten 
ee 


=~ 


, ! 
) you out. — 
— 

— 


Bat. «= « 


We are the “pro’s” for precision timing. 
Come to us with these timing problems. 
You'll find that 
complex A.C. and D.C. timing problems 


we have solved more 


a 
Q 


4 == = than just about anybody else, Maybe we 


- 
<<. 


+ 


have already solved yours. It costs you 


“~~ nothing to find out. Write for catalog. 


A.W-HAYDON 
~COMPANY 


Z224UNORTH ELM STREET 
WATERBURY 20, CONNECTICUT 


Design ond Monulocture of Electro Mechanical Timing Devices 


a / J 
\ NAA 


rcle 9F on inquiry card. 


For precise checking 
of temperature, humidity .. : 


EVERY PLANT NEEDS 


 BENDIX-FRIEZ HYGRO-THERMOGRAPH 





If your plant maintains temperature 
and humidity control, the Bendix-Friez 
Hygro-Thermograph offers you a graphic, 
scientific, year-round check on the effi- 
ciency of that control. Hygro-Thermo- 
graph actually protects your air condi- 
tioning investment by giving you a 
precise record which shows instantly 
any variation in temperature or relative 
humidity. Producer of the world’s finest 
weather instruments, Bendix-Friez is 
rendering constantly increasing service to 
industry. Find out how we can help you. 


One of many Bendix- 
Friez precision instru- 
ments that are solving 
many tough problems 
for industry. 


FRIEZ INSTRUMENT DIVISION of 
‘1408 taylor Avenue + Baltimore 4, Maryland 
Export Seles: 

. 72 Fitth Avenve, New York 11, N.Y, 


att, 4 Pivtei 


Bendix Int 





For more information circle 98 on inquiry card. 
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A FLEXIBLE SET of PRECISION 
mechanical parts for quickly 
coupling motors, synchros, poten- 
tiometers to form assemblies of 
Servo systems, regulators, com- 


putors. 





SERVOSCOPE’ 


SERVOBOARD 


SERVO CORPORATION 
OF AMERICA 


DEPT. IN-9 


Test analyzer for use in de- 
velopment and PRODUCTION of 
SERVOMECHANISMS and 
PROCESS CONTROLS. Measures 
FREQUENCY RESPONSE, PHASE 
SHIFT 0.1 to 20 CYCLES SINE 
WAVE, SQUARE WAVE, MOD- 
ULATED CARRIER, 50 to 800 
CYCLES. 


NEW HYDE PARK, N.Y. 








For more information 
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THE EDER LIGHT. 


SPEEDS 
INSPECTION 


Hard-to-get-at 
places 


Delivers light where you 
need it . . . through a 
hole, around a corner, or 
in a deep groove. Ad- 
justs to any angle. Glare- 
free. Fits in the palm of 


your hand. 


NEW ATTACHMENTS 


10 time magnifying attachment fits the Eder-Lite. 
Clear, no distortion view. For checking micro 


scopic detail. 


New slenuer tube with lamp on end only '4" 


total diameter. Fits through tiny hole or in crevice. 


Right angle mirror attachment ideal for viewing 


behind shoulders or ledges. 


Write for free illustrated folder No. |-2 


Five Range 
Hand Tachometer 


Indispensable in Laboratories, 


Industrial and 
Power Piants. 


For testing 


e Motors 
e Turbines 
e Engines 
e Shaftings 
e Etc. 
30—12,000 RPM 
45—18,000 RPM 


60—-24,000 RPM 
120— 48,000 RPM 


Model A 
Mode! B 
Model C 
Model D 


Linear speeds in feet per minute can also be 
measured by using the cut-meter wheel. 


Write for circular 106. 


EDER INSTRUMENT CQ.  AMITHOR TESTING INSTRUMENT CO., Inc. 


Not Incorporated 
2293 N. Clybourn St. (Dept. 1) Chicago 14, Ill. 





For more information circle 100 on inquiry card 
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45-53 Van Sinderen Ave. 
Brooklyn 7, New York 
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inner valve is that of double the power. 
—Natural Gas Equipment Inc., 190 
E. Glenarm St., Pasadena 2, Calif. 

e 407 on inquiry card 


For more informatior 


Hydraulic Servo Valve 


New electrically-commanded self- 
clearing two-stage four-way hydraulic 
servo valve is completely sealed 


against magnetic particles and can 
be operated without oil filters. It ex- 
erts a clearing force of up to 500 lbs. 
in first stage to remove sludge, dirt or 
metal particles. Frequency response 
flat from 0 to 150 eps.; linear output 
up to 14 hp. with no external leakage 
and a zero-signal leakage of 60 
cc./min.; power amplification 5000 
with pressures up to 3000 psi.; input 
power less than 2 watts; input current 
15 ma.; resolution 0.03 percent; time- 
constant 0.001 sec. Length 65.5 in.; 
weight less than 1.75 lb.; volume less 
than 18 cu. in.; flow of up to 12 gpm. 
Life at least 4 million cycles.—Sanders 
Associates, Inc., Nashua, N. H. 

e 408 on inquiry card 


For r ntorr + 
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Packless Manifold 


New “Demi-23” is a 2-valve mani- 
fold with 3 ports. Two ports individu- 
ally controlled to or from one common 


port. To assemble a similar arrange- 
ment from standard parts would re- 
quire 2 valves, 2 nipples and one tee (7 
threaded connections and 2 stuffing 
boxes). Body is available in brass, 
anodized aluminum, steel or stainless 
steel for 30-in. vacuum to 1500-psi. 
service. Model shown is “Demi-T23” 
with integral tubing connections and 


| auxiliary Teflon-packed stuffing box 


and mounting bracket. Other designs 
include toggle, diaphragm-operated 
and panel-mounted models with nu- 
merous arrangements.—G. W. Dahl 
Co., Bristol, R. I. 


For more information cir 


e 409 on 








INSTRUMENT EVENTS . 
Calendar So this private 


detective has followed George 
September 16-18 ‘ : , 
Annual meeting, German Society for Electron § ever since he arrived in Chicago. 


Microscopy, Innsbruck, Austria. For information 
write Deutsche Gesellschaft fur Elektronenmik- 


woataipia, Weenstieneh, daetvia. - But I ask you—how can_I sue the 
September 19-25 - 


International conference on the science and ap- } a Ci 
plications of Photography, London, England. For Benson Lehner orporation sXe) 4 
information write Honorary Secretary, Royal 


Photographic Society, 16 Princes Gate, London, EUat=sat-taleyel of affections?” 


S. W. 7, England. 








September 21-25 

Fighth National Instrument Conference & Ex- 
hibit, Sherman Hotel, Chicago, Ill. For infor- 
mation write P. V. Jones, Mgr., Instrument So- 
ciety of America, 1319 Allegneny Ave., Pitts 
burgh 33, Pa. 


September 22-25 


Third Biannual meeting of the Chambre Syn- 
dicale Nationale de la Mechanique de Haute 1 | if 
Precision. Theme: “Contribution of the Metrol- \ - Vi vi | | 
ogy and ye ogg a “as — 
pressi of Rejects.”” Paris, France. For infor- ° . 
Sak wae <. Dumez, President, 37 Avenue applied cybernetics 
de Breteuil, Paris VII, France. 

2340 SAWTELLE BLVD., WEST LOS ANGELES 64, CALIFORNIA 


September 28-30 


Ninth National Electronics Conference and Ex- ‘ ; 
hibition, Sherman Hotel, Chicago. For informa- You can’t blame George for fooling his wife. 


tion write Karl Kramer, Executive Secretary, - ; . re 
852 E. 83 St., Chicago 19, Ill. You yourself will spend hours at the ISA exhibit 

where we're holding equipment demonstrations of Semi-Automatic Oscillograph 
October 8-9 : ; 3 h #301. That's 
Eighth Midwest Conference of the American | Ttace Readers and Automatic Plotters at our Benson-Lehner Booth . That's 
Society for Quality Control, at Masonic Temple, in the Bal-Tabarin Room of the Hotel Sherman in Chicago, Sept. 21-25. And be 


Davenport, Iowa. For Information write J. E- sure co visit our private suite where we will have a Data Reduction machine to 
Meyers, International Harvester Co., Farmall . ff 
Works, Rock Island, Ill. work with you on your specific problems. 

For more information circle 109 





Oct. 14-16 
Midyear Meeting of Recorder-Controller Section, 
SAMA, Seaview Country Club, Absecon, N. J. 


October 30-31 
Annual meeting of Pacific Coast Section, Society 


e z 
of Exploration Geophysicists, Statler Hotel, Los 

Angeles, Calif. For information write SEG, Box HV) & p E N D A B L E 7 
7248, Tulsa 18, Oklahoma. 

November 5-6 Instrument 


Eleventh Annual Pittsburgh Diffraction Confer- 


ence, Pittsburgh, Pa. Write fer information to ° 
Dr. H. R. Letner, Mellon Institute, Pittsburgh Operation 


13, Pa. 


November 9-12 ou Must Have 


Conference on Radio Meteorology, Austin, Texas. 
For information write Kenneth C. Spengler, Ex- 


ecutive Secretary of American Meteorological So- CLEAN Dry 
ciety, 3 Joy St., Boston &, Mass. v 3 
y 
November 13-14 A | Q 
LR.E. P i ‘ 


Annual Electronics Conference and Ex- 
hibition, Hotel President, Kansas City, Mo. For 
information write D. L. Welborn, 1400 Chestnut, 
Kansas City, Mo. 


When your problem involves drying air to obtain more 
November 18-20 efficient, dependable instrument operation, the Industrol 
American Institute of Electrical Engineers Con- Dynamic Dehumidifier offers you a practical low cost solution 
ference on Electronic Instrumentation and Nu- 
cleonics in Medicine, New York, N. Y. For in- 
formation write Raymond C. Mayer Associates, 
9 Rockefeller Plaza, New York. by either electricity or steam. 


Dryers are offered with manual, semi-automatic or fully 
automatic control. Heat regeneration of desiccant is supplied 


September 22-December 1 An Industrol Dynamic Dehumidifier used in conjunction 
Seventh annual fall series of ten lectures on “Ine with the Industrol Centrisorb Filter is the ideal combination 
strumental Analysis-Methods and Applications,” to give you the clean, dry air that snells trouble-free 
sponsored by the North Jersey Section of the instrument operation. 


American Chemical Society, Tuesday at 7 p.m., > - . 
Summit Research Laboratories of the Celanese Prove to yourself why more plant operating men are 


Corp. of America, Summit, N. J. For information specifying Industrol. A qualified engineer is available to 
write Dr. Alden Hay, Celanese Corp. of America, consult with you on your dryer problems. 
Summit, N. J. 


November 19-20 

Third Annual Instruments Short Course at Los 7 

Angeles Harbor Junior College. For information . US ro Sussidiary oF 

write Edward A. Reps, Southern Counties Gas Trinity Equipment CorPorartion 


Co., Box 2736 Terminal Annex, Los Angeles 54, COR PO BATIO sl . stfield Ave,, East ® Roselle Park, New Jersey 
Calif. | See ae Wi 59 nin Mts ns AE ar ae Aria 
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An AC-DC Gauss Meter 


Six basic techniques are used for measurement of magnetic flux. 
Use of the gauss effect of bismuth offers several advantages. 


one of six methods of measurement—(1) revolving 

armature, (2) ballistic galvanometer, (3) D’Arson- 
val movement, (4) saturable reactor, (5) bismuth Hall ef- 
fect, or (6) bismuth gauss effect. 

In the first two methods the flux strength, the number of 
conductors, and the vector direction in which the conductor 
cuts the lines of force regulate the generated output-emf. of 
the pickup coil. With the revolving armature an additional 
factor—speed of cutting—must be included. The first four 
methods are applicable only to the measurement of steady- 
strength fields, whereas the last two methods give highly 
accurate results for up to 400-cycle fields, the highest fre- 
quency field as yet reportedly experimented with involving 
a bismuth fluxmeter. 


M AGNETIC FIELD FLUXMETERS generally utilize 


REVOLVING ARMATURE 


With the revolving-armature method the external mag- 
netic flux to be measured effectively forms the poles and 
fields of a d-c. generator; the generator output is in direct 
proportion to the flux field. The disadvantages of this method 
are its use of moving parts and the fact that the reading 
must be corrected if the armature speed is not constant. 
The method is not readily adapted to many measurement 
configurations, although one commercial unit utilizes a 
3-mm. probe about 18 inches long which is flexible enough 
for many commercial measurements. Manufactured by Raw- 
son Electrical Instrument Company, the probe’s moving coil 
is protected by a stationary outer tubing. This type of in- 
strument has the desirable feature of measuring the direc- 
tion as well as intensity of the field. 


BALLISTIC GALVANOMETER 


The ballistic galvanometer is used widely in laboratories 
for flux measurement. Its operation depends on the fact 
that if a coil of wire of negligible internal resistance is 
moved into a magnetic field, a voltage is generated in the 
winding. If this potential is applied to a ballistic galva- 
nometer (a sensitive D’Arsonval meter without return hair- 
spring), the galvanometer deflects and remains deflected 
until the coil is removed from the magnetic field, at which 
time the coil generates a voltage of reversed polarity, which 
returns the galvanometer to zero. The instrument generally 
is calibrated to give a specified deflection for a precise num- 
ber of turns in the pickup coil for a given flux field. It is 
reliable and highly accurate. Although good for a laboratory, 
it is a poor production instrument because it requires engi- 
neering ability to operate and calculations to determine 
quantitatively the intensity of the magnetic field. 


D’ARSONVAL MOVEMENT 


The D’Arsonval-movement (permanent-magnet moving- 
coil) method utilizes a novel approach. The flux field forms 
the pole pieces of a conventional D’Arsonval meter. For a 
given current through the D’Arsonval coil, the needle de- 
flection may be calibrated directly in gausses!. 

Another approach, used commercially for the measure- 
ment of magnetron flux strength, utilizes the same prin- 
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By ALVIN B. KAUFMAN 
West Coast Aircraft Mfg. 


Fig. 1. The AC-DC gauss meter in use, showing probe and modified air- 
craft oil-temperature indicator. Inset shows sensitive probe. 


ciple with a variation. The D’Arsonval coil exposed to the 
flux field has its current adjusted until it points to a red 
line (or other reference point), and the magnetic field 
strength is read on the meter monitoring the current 
through the probe movement. In other words the monitoring 
meter is calibrated in gausses rather than milliamperes. 
Both of these approaches are excellent from a design and 
accuracy viewpoint, and are more of a production-type in- 
strument, but still require one or more setting adjustments. 
A third similar approach is one in which the D’Arsonval 
moving coil is replaced by a permanent magnet which then 
reacts with the external field. 


SATURABLE REACTOR 


The saturable-reactor type can be designed to be ex- 
tremely sensitive, responding to field strengths much weaker 
than the earth’s field. The flux field is made to “saturate” 
one leg of a transformer bridge and thus produce an output 
from a carrier bridge that is energized by a.c. There are 
many commercial variations of this method of field intensity 
and direction measurement. 


HALL EFFECT 

The Hall-effect instrument relies on a phenomenon that is 
particularly noticeable in the element bismuth. If a sheet 
of bismuth is placed in a magnetic field and current fed 
through it, equipotential points on each side of the sheet 
develop a potential difference when the magnetic field is 
applied perpendicular to the sheet of bismuth. The output 
potential for fields of low intensity is relatively high (15 
microvolts per gauss), but changes radically, flattening off 
for higher intensity fields and generally not exceeding 15 





“45 OHMS 
~ 10 OHMS 





RESISTANCE 
BULB 


t 


115 OHMS AVERAGE AT 2 





79 = 3 OHMS 
85 = 3 OHXMS 


au: 
RHEOSTAT 











lif 





BATTERY { 115 OMMS AVERAGE Eat aT 25° C 


l 1M5 OHMS AVERAGE EACH AT 25° C 
RHEOSTAT aT 34 OeMS Min IMM 
Fig. 2. Schematic diagram of a fixed-coil moving-magnet ratiometer- 
type thermometer. 


millivolts for a 4000-gauss field. This type of instrument 
is probably most suited for laboratory investigation where 
the transverse sheet current can be held to a constant value 
and the output potential read on a potentiometer. Another 
difficult problem is locating the equipotential probes at 
equipotential points on each side of the bismuth sheet. When 
this is not accomplished the residual d-c. potential without 
field may be canceled with an equal, opposing battery poten- 
tial. 
GAUSS EFFECT 

The gauss effect in bismuth refers to the change in the 
resistance of the element when the bismuth is subjected to 
a magnetic field. At normal ambient temperatures a 300- 
percent change in resistance is possible with a 35,000-gauss 
field. The use of a noninductive coil of bismuth wire would 
thus appear to be ideal for the measurement of magnetic 
fields. Further investigation, however, reveals two factors 
of importance. Bismuth wire possesses a high temperature 
coefficient of resistance for either ambient temperatures or 
self-induced /?R temperatures. The magnitude of the 
thermal-resistive change is greater than low-fieid-intensity 
gauss-resistive change. This indicates that either manual 
or automatic temperature compensation must be made avail- 
able in any instrument of this type. 

The ideal production instrument should have only an on- 
off switch and a range selector. Such an instrument, devel- 
oped by the author, uses a modified Wheatstone bridge, a 
ratiometer circuit. 

A typical ratiometer circuit, such as used in aircraft for 
outside-air temperature and oil temperature, is shown in 
Fig. 2. This ratiometer-type indicator has a moving-mag- 
net fixed-coil system. The permanent magnet, mounted on 
a rotor shaft which is set in jeweled bearings, is free to 
rotate in the fields of two sets of fixed coils. There are no 
springs attached to the rotor shaft. The rotor is normally 
maintained in an off-scale position (with power off), by a 
small permanent magnet mounted near the rotor. The re- 
sultant field of the two interacting coil-fields causes a vector 
magnetic force to position the rotor magnet. Increase or de- 
crease of current in both coils in the same ratio (as with 
change in battery voltage) will not change the vector direc- 
tion of the field, only its force. Thus if the battery potential 
is too low, the rotor is simply unable to follow any change 
in the ratio of field coil currents because it has insufficient 
reactive force to overcome bearing friction. If the battery 
potential is too high, the coils »verheat. Variation of resist- 
ance in the pickup probe changes the ratio of the currents 
flowing through the two field coils. When the resistance 
of the pickup is the same as the maganin resistance (R,), 
and the same value of current is flowing through each coil, 
the torques balance and the pointer remains in the vertical 
position. If the resistance of the pickup increases, the cur- 
rents through the two coils change, one becoming stronger, 
one weaker, and the magnet moves to a new position. 

Where this instrument is used for temperature measure- 
ment the manganin resistors compensate for ambient tem- 
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Fig. 3. Gauss meter using moving-coil fixed-magnet indicator. 


perature changes. For use as a fluxmeter, additional compen- 
sation is required because the instrument must respond 
only to magnetic change at the probe. This can be done by 
winding the balancing resistor (R.,) of bismuth wire, which 
changes ambient resistance as does the probe and thus 
maintains the ratio balance. The 20-milliampere current 
through both bismuth coils causes no appreciable /°R heat- 
ing, although the effect would balance out. 

For some applications it is possible that the probe might 
have to contact a metallic surface, or be so close that tem- 
perature difference would affect the probe’s thermal re- 
sistance by conduction, convection, or radiation. This effect 
can be remedied by use of a nickel compensating element 
rather than a bismuth element. The nickel element is inter- 
wound with the active bismuth probe and is at the same 
temperature as the magnetic sensing element. As nickel does 
not have the same thermal coefficient of resistance as bis- 
muth, a combination of manganin and nickel must be used 
to secure the right combination for adequate compensation. 

The gauss probe should be wound noninductively where 
a-c. magnetic fields are to be explored. Failure to do so 
means that (1) the probe will generate a line-frequency 
a-c. potential which may average out electrically, but may 
be large enough in amplitude to damage the meter, (2) 
needle oscillation will occur at low frequencies, and (3) for 
steady-state fields, a small potential will be generated when 
the coil is placed in the field or removed. 

The unit shown in Fig. 1 consists of a surplus AN 5790-6 
oil-temperature meter which has been modified to read mag- 
netic fields in terms of gausses. The probe (wound to have 
50- to 60-ohm resistance) and a series rheostat of 50-ohm 
resistance replace the temperature-sensitive bulb. The meter 
may be calibrated roughly with marked magnetron magnets, 
or accurately with a ballastic galvanometer and various 
magnetic fields. 

Several changes can be made to increase the sensitivity 
and to correct for ambient temperatures. The sensitivity 
can be increased by decreasing the current through the 
“line” coil. However, as this coil and magnet combination 
acts with the other coil to position the indicator needle, too 


Continued on page 1414 
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Fig. 4. Stabilized sensitive gauss meter. 
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Testing Electrical Instruments 


A few basic reference standards, circuit diagrams, and 


testing procedures can be utilized by laboratories and 


plants for standardizing electrical instruments and meters, 


HIS article presents methods, 

equipment, and simple circuits for 

standardizing the usual ranges of 
electrical instruments. All the units can 
be compactly installed in one small 
console. 

The a-c. power service to the build- 
ing, which is the source of alternating 
current and voltage, can be improved 
by electronic voltage stabilizers. Either 
a regulated and rectified alternating 
voltage or a battery is suggested as the 
supply for direct voltage. A storage 
battery is the best source of direct 
current. As a similar console was de- 
scribed in a published article (see ref- 
erence 9) this article discusses testing 
procedures, 


R 
gl * = 
200 Ohms 


100 Watts 25W 


10 Ohms 


CO 


The testing of electrical instruments 
and meters involves the comparison of 
the indications of one instrument with 
those of some suitable standard of bet- 
ter accuracy. For d-c. testing of elec- 
trical instruments, the basic standards 
are standard cells and resistors; the 
basic standard instrument is the po- 
tentiometer. The corrections for the 
standards must be known and their cor- 
rections applied if measurements of the 
highest accuracy are desired. A-c. in- 
struments are tested in terms of these 
same basic d-c. standards by means of 
transfer instruments. A transfer instru- 
ment must have the same response on 
a-c. as on d-c., or any difference in its re- 
sponse must be known. Such an instru- 
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Arrangement for testing ammeters on DC and reversed DC. 


By F. D. WEAVER 
National Bureau of Standards 


ment can be calibrated on d-c. and then 
used to check a-c. instruments. This in 
effect transfers the d-c. units of meas- 
urement to the measurement of alter- 
nating current, voltage, and power. 
High-grade electrodynamic and thermo- 
couple instruments serve best to make 
this transfer from a-c. to d-c. 


The wiring diagrams (Figs. 1 to 4) 
indicate arrangements for testing elec- 
trical instruments and meters. Proper- 
ly selected sources and controls provide 
for adjustments fine enough for incre- 
ments of pointer indication of 0.05 di- 
vision or less on most ranges of am- 
meters and voltmeters. The suggested 
sources and controls are adequate to 
cover (1) direct and alternating volt- 
ages from 0.1 to 300 volts, (2) alter- 
nating current from 0.01 to 100 am- 
peres, and (3) direct current from 0.01 
to 50 amperes. 


REFERENCE STANDARDS 
D-c. Reference Instruments 


A potentiometer with its accessory 
equipment is desirable for direct-cur- 
rent and direct-voltage measurements. 
A potentiometer having two ranges, 
0-0.161 volt and 0-1.61 volts, is prefer- 
able to one having a single range. Its 
dial readings should be correct within 
0.0005 volts and it should be possible 
to read the lowest adjustable dial with- 
in 0.0001 volt. A good portable potenti- 
ometer with a built-in galvanometer 
that meets these requirements is satis- 
factory. A resistance voltage divider 
(volt box) with ranges of 3, 7.5, 15, 30, 
75, 150, and 300 to 1.5 volts, with ratio 
errors of less than 0.04 percent, is rec- 
ommended for use with the potentiom- 
eter for testing d-c. voltmeters. Current 
shunts having resistances from 0.002 
ohm to 20 ohms are suggested as po- 
tentiometer accessories. These shunts 
should have current ratings from 75 
amperes to 6.075 ampere for testing 
d-c. ammeters, and errors of less than 
0.04 percent. 


A-c. Reference Instruments 


Two instruments of the electrody- 
namic type—(1) an a-c. and d-c. volt- 
meter with ranges of 75, 150, and 300 
volts and (2) an a-c. and d-c. ammeter 
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Fig. 2. Arrangement for testing voH meters on direct voltage and reversed direct voltage. 


with 2.5- and 5-ampere ranges—of the 
0.25-percent accuracy class, are sug- 
gested as reference instruments for 
testing other a-c. voltmeters and am- 
meters. This type of instrument is pre- 
ferred because its indication is the same 
on direct current as on alternating cur- 
rent. Each may be tested (corrections 
accurately determined) on reversed d-c. 
with the potentiometer and the above- 
mentioned accessories, and then used 
as a reference instrument for a-c. test- 
ing. In the selection of reference instru- 
ments the important consideration is 
that they have the needed ranges and 
accuracy. They are most likely to fulfill 
these requirements if they conform to 
the specifications outlined for their ac- 
curacy class in ASA C39.1—1951 (see 
reference 1). If corrections are known 
for each of the cardinal points on the 
scale and the instrument is used on 
only the upper third of its scale, then 
the accuracy obtainable from a 0.25- 
percent instrument (see reference 8) 
is limited mainly by the ability of the 
observer to read pointer indications. 

A three-winding potential transform- 
er—with tapped windings for 1.5, 3, 
7.5, 15, and 30 volts on one secondary, a 
150-volt winding for the reference volt- 
meter on the other secondary, and a 
120-volt primary winding—is available 
for testing a-c. voltmeters for the lower 
voltage ranges (see reference 6). This 
type is recommended because losses as 
a result of current in the supply wind- 
ing, which affect the accuracy of the 
usual potential transformer, have no 
effect on the ratios between the two 
secondary windings that are compared 
in the normal use of this transformer. 

A multi-range current transformer— 
with primary ranges of 0.25, 0.5, 1, 
1.5, 2, 3, 4, 5, 10, 15, 20, 25, 30, 40, 50, 
75, and 100 amperes and «# 5-ampere 
secondary to which the reference am- 
meter is connected—is satisfactory for 
testing a-c. ammeters. The errors for 
these two standard transformers on 
any range for the burden imposed by 
the usual instrument should be less 
than 0.1 percent in ratio and 5 minutes 
in phase angle. It is possible that errors 
will be so small that corrections need 
not be applied. 


Reference For Watthour Meters 

A rotating standard watthour meter 
having voltage ranges of 120 and 240 
volts and current ranges of 1, 5, 12.5, 
and 50 amperes useful 
standard for energy measurements and 
as a reference meter for testing other 
watthour meters. Several meter manu 
facturers make suitable standards. The 
percentage registration errors for 0.5 
and 1.0 power factors at 10, 50, 100, 
and 150 percent rated current on any 
range should be less than 0.5 percent. 


serves as a 


TESTING REFERENCE STANDARDS 

A recommended schedule for testing 
standards is given on page 295 of Elec- 
trical Metermen’s Handbook, Sixth Edi- 
tion, 1950 (see reference 5). The time 
intervals elapsing between standard- 
izing tests depend on the type of instru- 
ment or equipment, the accuracy de- 
sired, the frequency of use, the care of 
the instrument while in service, and 
the stability of components. Ordinarily, 
instruments and meters should be tested 
at least once a year, and potentiometers, 
shunts, volt boxes, and transformers at 
less frequent intervals. The a-c. refer- 
ence instruments recommended here 
may be tested on reversed d-c. as out 
lined later in this article. The a-c. and 
d-c. difference of this type is ordinarily 
rather small at power frequencies. How- 
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ever, for measurements of the highest 
accuracy, it may be desirable to have 
these differences determined in a stand 
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ardizing laboratory such as 
tional Bureau of Standards. 
the instrument should be tested at each 
of the cardinal points on the scale for 
range and at two of the cardinal 
points on each of the other ranges. 
Thereafter, an annual test at five of 
the cardinal points on the range 
and at the same two cardinal points on 
each of the other ranges is sufficient. 
Transformers, potentiometers, shunts, 
volt boxes, and reference watthour me 
ters should be sent at intervals to a 
standardizing laboratory for highly ac 
curate tests. Shunts and volt boxes 
should be initially tested at 10 percent 
and 100 rated current o1 
voltage; infrequent tests at 10-percent 
load are ordinarily sufficient thereafter. 
factor and phase-angle correc 
should be determined for the 
However, phase-angle 
not necessary unless 
are 
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D-c. AMMETERS 

‘he diagram of Fig. 1 shows an ar 
rangement for obtaining both fine and 
coarse control for adjusting currents 
in testing d-c. ammeters. The ammeter 
to be tested is connected in series with 
an appropriate section of the multi 
range current shunt. The controls are 
adjusted until the pointer of the am 
meter under test is deflected to the de 
sired position. The observer then meas 
ures the /R drop across the shunt with 
the potentiometer. The current 
sary to deflect the pointer to the indi 
cated position is determined by the 
formula / E/R, where EF is the volt- 
age at the X terminals of the potenti 
ometer and F is the actual shunt re 
sistance, 

If possible, a section of the multi 
range current shunt that has a slightly 
higher or the current rating as 
the ammeter range to be tested should 
be chosen. For example, a 10- or 15- 
ampere instrument will likely be tested 
Continued on page 1408 
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Nuclear Reactors for Industry and Research 


I. NUCLEAR REACTOR TYPES 


Nuclear reactors can be classified according to use, fuel, and 
energy at which fission takes place. Other important fac- 
tors include reflector, shielding, size, control, and coolant. 


By Dr. WILLIAM BREAZEALE 
Pennsylvania State College 


This is the first in a series of articles on small reactors. 


CCORDING to the National Research Council Con- 

ference on Glossary of Terms in Nuclear Science and 

Technology, a nuclear reactor is “an apparatus in 
which nuclear fission may be sustained in a self-supporting 
chain reaction. It includes fissionable material (fuel) such 
as uranium or plutonium, and moderating* material (unless 
it is a fast:reactor) and usually includes a reflector to con- 
serve escaping neutrons, provision for heat removal and 
measuring and contro! elements. The terms pile and reactor 
have been used interchangeably, with reactor now becoming 
more common. They usually are applied only to systems in 
which the reaction proceeds at a controlled rate... .” 

The discovery in the early 1930’s of the neutron, and the 
knowledge that it would cause uranium to fission, were the 
essential first steps in the development of any nuclear chain 
reactor. Even before the fact of nuclear fission was estab- 
lished, however, Fermi and his co-workers discovered how 
to slow down (moderate) neutrons by letting them collide 
with the nuclei of light elements such as hydrogen, and 
noted the then surprising fact that the probability of capture 
of slow neutrons is greater than the probability of capture 
of the fast ones. These experiments are described in a patent 
application by Fermi, et al., filed in 1935 and granted in 
1940, entitled “Process for the Production of Radioactive 
Substances” (No. 2,206,634). Although this patent does not 
describe a chain reactor, it was the turning point in the devel- 
opment of one. Shortly after nuclear fission was first recog- 
nized (1938), the first patent applications, based on theoret- 
ical reasoning and describing a chain reactor for the produc- 
tion of energy in the form of heat, were filed. All these 
applications, it is generally agreed, were defective in one or 
more respects, but it is interesting to see how quickly visions 
of commercial exploitation follow “pure” scientific dis- 
coveries. 


CLASSIFICATION ACCORDING TO USE 


Why build a reactor? At present the building or planning 
of reactors by the AEC’s contractors is motivated by one of 
the following purposes: (1) To produce plutonium, (2) to 
produce power, (3) to produce neutrons for research, or 
(4) to perform experiments to aid in the development of 
reactors. 

The reasons for construction of a plutonium-producer 
can be outlined as follows: Natural uranium contains two 
isotopes of atomic weight 235 and 238, in a ratio of one 
atom of the first to 140 atoms of the second. The lighter 
isotope, U-235, is readily fissionable with thermal neutrons, 
but the U-2388 requires high-energy neutrons to produce 
fission, and even then the probability that fission will take 
place is small. One way to make an atomic bomb is to 
separate U-235 from the U-238 and use the former by itself. 
In sufficient quantity it will produce a chain reaction which 
proceeds at such a terrific rate that an “explosion” results. 
U-235 is the only naturally occurring isotope which will pro- 
duce such a reaction. However, an artificial element, plu- 
tonium, can be produced by irradiating U-238 with neutrons, 
*Moderating material, or moderator, is material used to slow down neu- 
trons through multiple collisions, because slow neutrons are more easily 
captured by nuclei and hence make more “hits.” Typical moderators are 
graphite and heavy water. 
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The low-cost low-power reactor design. 


and this element fissions as easily as U-235 and is suitable 
for use in an A-bomb. The process which ends in the pro- 
duction of plutonium is initiated when U-238 captures a 
neutron and becomes U-239. This isotope is unstable and 
decays to neptunium by emitting a beta particle, and then 
decays to plutonium (Pu-239) by another beta-particle 
emission. The plutonium is fissionable by thermal neutrons. 

If care is exercised in the design and selection of materials, 
a reactor loaded with natural uranium can be made chain 
reacting—that is, at least as many neutrons are produced 
as are consumed in the process. In such a reactor, plutonium 
(Pu-239) is produced as the U-235 is consumed, and the 
plutonium can be obtained by chemically separating it from 
the uranium after sufficient operating time. The plutonium 
producers at Hanford, Washington, produce plutonium in 
this manner. 

Theoretically, a reactor could be built in which the neutron 
economy is so efficient that plutonium would be produced 
at a more rapid rate than it would be consumed in keeping 
the chain reaction going. Such a reactor, which is an ex- 
tension of the idea behind plutonium producers, is called 
a breeder. 

So far, no reactor intended for the large-scale production 
of power has been completed. Several projects are well un- 
der way, notably the submarine reactor and the aircraft 
reactor. These mobile reactors are physically quite different 
from the plutonium producers. Large, stationary, natural- 
uranium reactors for simultaneous power and plutonium 
production are under consideration, but plans for building 
them have been pushed into the background in favor of 
military work. 
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Fig. 1-2. Four reactor types. 


CLASSIFICATION ACCORDING TO FUEL 


Reactors can be classified according to type of fuel used 
—(1) natural uranium, which contains 0.7-percent U-235, 
(2) enriched uranium, which contains additional U-235, 
(3) plutonium, or Pu-239, or (4) uranium-233. 

Research reactors are fueled either with natural uranium, 
enriched uranium, or plutonium metal. Research reactors 
built abroad make use of natural uranium for the fuel, and 
graphite or heavy water for the moderator. In this country 
nearly all research reactors use enriched uranium, partly 
because at a given reactor power-level the neutron flux 
density can be many times greater than in the natural 
uranium counterpart. These reactors range from the high- 
power Materials Testing Reactor to the Los Alamos “Lopo.” 
This latter reactor had an active core only twelve inches in 
diameter and operated at a power level of less than a watt. 
Enriched-uranium reactors can be built at a much lower 
cost than can any natural-uranium reactor which provides 
the same neutron flux density, and all low-cost reactor de- 
signs call for enriched fuel. Contrary to the popular impres- 
sion, a medium-power reactor is not inherently expensive. 

When thorium-232 is irradiated with neutrons, uranium- 


233 is formed. This artificial isotope of uranium is readily 
fissionable and could be used as fuel for a reactor. So far, 


however, no plans to build a reactor using U-233 have been 
mentioned in the open literature. 


CLASSIFICATION ACCORDING TO ENERGY AT WHICH 
FISSION TAKES PLACE 
Reactors can be classified according to the energy of the 
neutrons at the time they are captured by the fuel—that is, 
as (1) thermal, (2) intermediate, or (3) fast. 


Thermal contain sufficient moderator to slow 
the neutrons down until they are in thermal equilibrium 
with their surroundings. As the probability of neutron cap- 
ture in the fuel is greater than for the other two types, 
thermal reactors require the least amount of fissionable 
material. All natural uranium and all low-cost, enriched 
reactors are of the thermal type. 


reactors 


Intermediate-type reactors contain a reduced amount of 
moderator and, therefore, must have an increased amount of 
fuel. Fission-capture takes place before the neutrons are 
slowed to thermal equilibrium, generally at energies of a 
few electron volts. Operation in this manner precludes cer- 
tain deleterious effects associated with “poisons” in the 
fission products. 


In fast-type reactors all moderator is removed to effect 
capture of the neutrons by the fuel as soon as possible after 
they are produced by fission. This procedure has certain ad- 
vantages as far as the neutron economy is concerned, but 
requires a large amount of fuel. 


CLASSIFICATION ACCORDING TO PHYSICAL PROPERTIES OF FUEL 

A final classification can be made according to the physical 
condition of the fuel—that is, as (1) heterogeneous—fixed 
fuel, or (2) homogeneous. Homogeneous fuel includes (1) 
aqueous solution of uranium salts, (2) slurries of uranium 
salts in water, and (3) fused salt mixtures, such as NaOH, 
containing uranium. 

All natural-uranium reactors built to date are of the 
heterogeneous solid-fuel type, with the fuel contained in 
slugs or bars, and, as mentioned before, they use heavy 
water or graphite as a moderator. Most enriched reactors 
also employ solid fuel, but with a wider choice of modera- 
tor. Moderator materials may be graphite, heavy water, 
light water, beryllium, or beryllium oxide. 

So far all homogeneous reactors have employed a light- 
water solution of enriched uranium salts, but the possibili- 
ties of the other two types (as well as heavy-water solutions 
of uranium salts) have attracted attention. 
It is also possible to conceive of a reactor employing a solid 
moderator in which the fuel is so finely distributed that it 
forms a homogeneous mass. 


considerable 


A table of reactors and their characteristics is given in 
table 1. The table lists the (1) neutron energy at which fis- 
sion occurs, (2) condition of fuel, (3) moderator, (4) use, (5) 
design power, and (6) remarks. 


TABLE 1.—TYPES AND CLASSIFICATIONS OF AMERICAN NUCLEAR REACTORS 


Neutron 


Name Speed 


BROOKHAVEN 
(Brookhaven National 
Lab., Upton, N. Y.) 


Thermal 
ite moderator 

CP-1 (West Stands, 

Chicago, Ill.) 


CP-2 (Palos Park, Chi- | 
cago, Ill.) 


Thermal 


Thermal Heterogeneous 


erator 


Fuel and Moderator 


Heterogeneous (Al-clad| 
uranium rods) with graph- | 


| Heterogeneous (uranium) 
| with graphite moderator 


(uranium 
lumps) with graphite mod- 


Use and Rated 
Output Remarks 

Shielding: Concrete 

Size: 38 x 55 ft.; 20,000 tons 

Control: Boron rods 

Coolant: Air, 3 x 10° efm. 


World’s first 
form CP-2. 


Research 
28 Mw. 
| 
! 


reactor. Dismantled to 


| 





Research 
200 watts 


| Reflector: Graphite 

Shielding: Concrete, lead 
| Size: 30 x 32 x 21 ft. 

Control: Bronze strips with Cd. 
| Coolant: None 


continued on next page 
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i from pooue 
Name Neutron Use and Rated 
Speed Fuel and Moderator Output Remarks 


CP-3 (Argonne Nat’! Thermal Heterogeneous (120 uran- tesearch Reflector: 2 ft. of graphite 
Lab., Chicago, Ill.) ium metal rods) with 300 kw. Shielding: 4-in. Pb-Cd, 8-ft. concrete 
heavy-water moderator Control: Rods containing Cd 
Coolant: 200 gal./min. heavy water 
Helium circulated through pile to 
sweep out dissociated heavy water. 


CP3’ Argonne Heavy Thermal Heterogeneous (uranium) Research | Improvement of CP-3 
Water Reactor (Ar- with heavy-water moder- 

gonne National Labora- ator 

tory, Chicago) 


CP-5 (Argonne Nat’] Thermal Heterogeneous (uranium) | Research | To replace CP-3. 
Lab.) | with heavy-water moder- 
ator 


Breeder Reactor, Re } ium around core of fertile Breeding Power produced: 100 kw. 
actor Testing Sta., material 


eae 
EBR (Experimental Blanket of natural sare Research and | Coolant: Liquid metal 
Arco, Idaho.) 


| | 
HANFORD (Hanford,| Therma! Heterogeneous (uranium) | Pu Production | Coolant: Water 
Wash.) with graphite moderator 1,000 Mw. 


HRE (Homogeneous | Thermal Homogeneous (liquid so-| Has generated |Coolant: Fuel pumped through heat 
Reactor Experiment, lution of fuel and moder- | 150-kw. power exchanger. 

Oak Ridge Nat’l Lab., | ator) 
Oak Ridge, Tenn.) 





HYPO (High Power Thermal Homogeneous (enriched Research Reflector: BeO surrounded by graphite 

Water Boiler, Los | uranium nitrate solution) | 6 kw. Shielding: 4-in. lead, 1/32-in. Cd, 

Alamos, N. M.) with light-water moder- | 5-ft. concrete 

| ator Control: Cd rods 

Coolant: Water, 50 gal./hr. 

Air used to sweep out H» and O» from 
decomposition of water 


LOS ALAMOS FAST | | Heterogeneous (rods of Research Coolant: Mercury 
REACTOR (Los Ala- | pure plutonium metal) 10 kw. 
mos, N. M.) | 


Research Fuel core: Urany] sulfate solution 


LOPO (Low Power Thermal Homogeneous (enriched 
1/20 watt Reflector: BeO bricks; graphite on bot- 


Water Boiler, Los uranium sulfate solution) 





Control: Cd cylinder 


| ator 
Coolant: Water 


. - | 
Alamos, N. M.) with light-water moder- | tom 


LOW-COST LOW | Thermal Heterogeneous (enriched Research Shielding: 6-in. steel, 3-ft. concrete 
POWER (North uranium) with graphite | 160 kw. Size: Octagon, 11-ft. high, 19-ft. wide 
American Aviation, ; moderator Control: Rods, Cd and Al sandwich 
Downey, Calif.) Coolant: Heavy water (D.O) 


MTR (Materials Test Thermal | Heterogeneous with light- Materials For study of materials exposed to in- 
ing Reactor, Reactor | water moderator Testing tense radiations. 

Testing Sta., Arco, 
Idaho.) 


OAK RIDGE (Oak | Thermal | Heterogeneous  (Al-jack Research Reflector: Graphite 
Ridge Nat’l Lab., Oak eted uranium slugs) with 1000 kw. Shielding: Concrete 
Ridge, Tenn.) | graphite moderator Size: 47 x 38 x 32 ft. 
Coolant: Air, 10° cfm. 
Use: Isotope production 


PPA (Preliminary Pik | Mock-up for land-based atomic power 
Assembly. Knolls | plant 

Atomic Power Lab.., 
Schenectady, N. Y.) 


RALEIGH (North Thermal Homogeneous (enriched Research Shielding: 6 ft. of barytes concrete & 
Carolina State College, uranium sulfate solution) 10 kw. lead 
Raleigh, N. Car.) with light-water moder- | Size: Octagon, 17-ft. diam., 9'%-ft. 
| ator high 
Control: 2 Bo, 1 Cd rods 


> 


Coolant: Light water, 3 gal./min. 





| 
| 


SIR (Submarine Inter Intermediate | Ship Propulsion Coolant: liquid metal 
mediate Reactor, Knolls 

Atomic Power Lab., | 
Schenectady, N. Y. 





STR (Submarine Ther- Thermal | Light-water moderator | Ship Propulsion | A land-based prototype to be operated 
mal Reactor, Reactor | by Argonne National Laboratory 
Testing Sta., Arco, | and Westinghouse. 

Idaho.) 

TTR (Low-Power Ther- Thermal Heterogeneous (2.7 Kg U- Research Reflector: 30-in. graphite 

mal Test Reactor) 235) with polyethylene and 100 watts Shielding: 6-ft. concrete 

paraftin base oil moder- Control: Iron clad cadmium sheets and 
ator cadmium rods. 
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Instrumentation of 


“PACKAGED” GASOLINE PLANTS 


By T. D. TABBERT 
The Fish Engineering Corp. 


The package gasoline plant is a 
truly automatie and manless 
plant, ready for recovery of liq- 
uid products at innumerable 
small gas fields. The absorption- 
type plant is discussed in detail. 
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ig. 1. Production distribution in a typical oil field, showing packaged gasoline plant. 


0 analyze the instrumentation of the so-called “pack 

age” gasoline plant, it is necessary to understand the 

purpose of the plant and its relation to the natural gas 
and petroleum industries. Twenty percent of all the energy 
consumed in the United States is obtained from natural gas. 
The liquid products—propane, butanes, and natural gaso- 
line—extracted from natural gas represent approximately 
11 percent of all the liquid petroleum products manufactured 
in the United States. Thus the natural gas-gasoline industry 
is of increasing importance in present-day oil-field develop- 
ment. 


OIL-FIELD PropucT DISTRIBUTION 


Fig. 1 illustrates the method of product distribution in a 
typical oil field. Crude oil from the well enters a conventional 
field separator, where the reduction in pressure releases the 
dissolved gas phase. The crude oil from the base of the 
separator flows to storage, from where it is pumped through 
crude-oil transmission lines to refineries. 

The natural gas leaving the field separator is in equilib- 
rium with the crude oil and consists largely of methane and 
ethane with small percentages of propane, butanes, and the 
natural gasoline components (pentanes through octane 
range). The separation and fractionation of these liquid 
components from natural gas is the natural-gasoline in- 
dustry, which in 25 years has grown to capacities of about 
900,000 bbl/day of liquid products. 

The development of gas compressors and the demand for 
natural gas for fuel purposes started the low-pressure (300 
psi. and under) transmission systems in operation. Natural 
gas (in equilibrium at separator conditions) upon compres- 
sion and cooling separates a small percentage of the heav- 
ier components into the liquid phase. This liquid, which was 
weathered to vapor pressure in storage, was the original 
natural gasoline long before absorption was considered. 
Increasing demands for natural gasoline for refinery 
blending led to the development of (1) low-pressure ab- 
sorption plants to extract the liquid components and (2) 
Presented at the Eighth Annual Symposium on Instrumentation in the 
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a simple fractionator to produce a more uniform product. 

As the advantages of high-pressure absorption and trans- 
mission became apparent, the natural-gasoline plant be- 
came more of a science than an art. Butane and propane 
recovery became economically feasible, and now every 
plant considers some economical retention of these prod- 
ucts. The incerase in transmission-line pressure to above 
300 psi. brought about the hydrate-forming properties of 
natural gas and water. Dehydration plants, employing li- 
quid or solid desiceants, were developed commercially and 
have become an integral part of the operations of the gas 
gasoline departments. 

Today, owing to demand and conservation, practically 
every major gas field is being treated for the recovery of 
liquid products, and the residue natural gas is sold to trans 
mission companies or returned to the producing forma- 
tion for more efficient oil or distillate recovery. The rapid 
expansion of the industry, although it has taken care of 
most of the major waste of natural gas and its products, 
still has not satisfied the demand. Although some large gas 
fields will continually be discovered, the innumerable small 
fields, which are considered uneconomical to treat for light- 
hydrocarbon recovery, must be seriously reconsidered in 
the years to come. The packaged gasoline plant will be 
needed for this purpose. 

This is our purpose in designing a package-type gasoline 
plant which will not require operating attendance at all 
times, which will be semi-portable, and which will be flex- 
ible in design for different gas analyses and field condi- 
tions. We should distinguish between an automatic plant 
and a package-type unit because any gasoline plant can be 
made automatic with sufficient instrumentation. A true 
package-plant would be not only automatic but also com- 
pletely prefabricated, ready for installation on a simple 
slab foundation. It has been a relatively simple problem to 
design small gas-compressor units and dehydration plants 
into skid-mounted self-operating units requiring no util 
ities other than gas itself and no operating attendance. 
To design a gasoline plant to meet these requirements has 
not been completely successful, although several small au- 
tomatic plants are now in operation. 
Instruments 
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INSTRUMENTATION 


The continuous flow instrumentation of the unit to be 
discussed is typical of any natural-gasoline plant, except 
for one feature—the package.unit uses safety shutdown 
devices instead of the alarms used in conventional plants. 
The basic instrumentation of any gasoline plant is simple 
and does not justify either trained personnel or a complex 
instrumentation system. 


Refrigeration-type Extraction Unit 


Different contro! problems are encountered for the ex- 
tremes in gas analyses. For example, a refrigeration-type 
extraction unit can be used with rich gas, whereas an ab- 
sorption plant is required for lean gas. The simplest unit 
the refrigeration-type extraction unit—is ideal for low 
volumes of rich gas (gas that is high in propane, butane, 
and gasoline content). The unit consists of a compression 
plant and fractionation unit (Fig. 2). As a gas compressor 
and dehydration plant are necessary for the gas sale, we 
have only to justify a refrigeration unit and additional 
exchange and accumulators for the liquid hydrocarbon 
recovery. 


Absorption Plant 


The packaging of an absorption plant for liquid-hydro- 
carbon recovery will be a more common application and 
one better suited for complete automatic control. The proc- 
ess flow shown in Fig. 1 is one of innumerable possible flows 
to obtain a relatively high percentage of L.P.G. (liquified pe- 
troleum gases) and natura) gasoline from relatively lean 
gas. Most of the Gulf Coast distillate fields yield this type 
gas; field separation at 800 psi. and over is employed. Many 
small fields with potential volumes of 5 to 25 MMCF/D 
are now shut in or are selling untreated gas to the trans- 
mission systems. Although this is a loss to the producer 
and the country of valuable liquid hydrocarbons, it is also 
a major operating problem to the pipe line because the 
heavy gasoline dropout reduces the carrying capacity of 
the line. 

An absorption gasoline plant (Fig. 3) consists of cir- 
culating an absorption or lean oil countercurrent to the 
inlet wet gas, whereby preferential absorption of the heav- 
ier hydrocarbons occurs. The oil from the bottom of the 
absorber, called rich oil, contains all the components de- 


sired as product plus considerable methane and ethane. 
The balance of the plant strips the rich oil of the absorbed 
constituents and makes a crude separation between the 
ethane and propane. The stripped, or lean, oil is contin- 
ually recirculated to the absorber and minor losses are 
expected. The methane and ethane absorbed are used for 
plant fuel, with the excess above fuel requirements being 
recompressed and returned to the sales line. Thus the final 
product withdrawn as a liquid from the final accumulator 
(product to fractionator) consists of the L.P.G. and na- 
tural gasoline with small percentages of methane and 
ethane. 

A ratio flow-control setup (FRC on the main absorber 
in Fig. 3) is employed to maintain the lean-oil rate in pro- 
portion to the incoming gas rate, largely for fuel savings. 
A certain minimum oil rate must be maintained to insure 
proper operation of the heater during light gas-load con- 
ditions. The high-pressure oil pump, which is the critical 
item of moving equipment in the plant, is shut down au- 
tomatically for low flow. If a plant holdup in oil circulation 
causes the oil to build up in the base of the absorber, a 
separate high-level shutdown stops the oil circulation com- 
pletely, although the gas flow to dehydration and sales con- 
tinues uninterrupted. 

The rich oil in equilibrium at the absorber bottom con- 
ditions is flashed in two stages (at 400 and 90 psi.) to 
vent substantial quantities of methane and ethane as vapor. 
Both of these flash tanks are protected by oversizing the 
relief valves for the capacity of the liquid-level control 
preceding it. Similarly, the level controls are each equipped 
with a high-level shutdown to prevent oil buildup and loss 
by shutting down the preceding level-control valves. Little 
difficulty is experienced with simple reduction in pressure, 
but adequate provision must be made for each level-control 
valve sticking open or closed. 

The gas from the high-pressure flash tank is largely 
methane and, if not used for fuel, it is returned to the 
sales line by means of a small recompressor. The gas from 
the low-pressure flash tank is retreated in a reabsorber to 
recover the product loss. A reabsorber, like an absorber, 
concentrates the desired heavy constituents in the oil stream. 
As the low-pressure flash tank and the reabsorber operate 
at the same pressure, the two vessels are equalized and a 
common level-control and back-pressure regulator can be 
used. The residue gas from the reabsorber is the fuel sup- 
ply, and makeup is ordinarily required. However, an emer- 
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Zency back-pressure regulator can be provided on this 
residue stream to flare the gas if a temporary excess of 
fuel is available. 

The rich oil from the low-pressure flash tank and the 
reabsorber has now been stabilized by removing the major 
portion of the methane and some of the ethane picked up 
in the high-pressure absorber. This combined stream is 
pumped through the oil-to-oil exchanger and a _ direct- 
fired preheater, where the temperature of the oil is in- 
creased to a point at which the majority of the light ends 
separate into the vapor phase. Some of the heavy gasoline 
fraction remains in the oil, however, and a small quantity 
of stripping steam is required to strip the lean oil com- 
pletely before it is returned to the lean-oil pump. Rather 
than install a separate steam boiler requiring an operator’s 
presence, a small kettle-type shell and tube unit is em- 
ployed to generate the necessary stripping steam. By add- 
ing this heat load to the direct-fired heater, a single heat 
source is employed, greatly simplifying operating difficulties. 

The stripping steam to the still is flow-controlled with 
the pressure maintained constant by a pressure controller 
regulating the quantity of hot oil and vapor passing through 
the tubes of the kettle-type boiler. By providing surge space 
in the base of the still or in an adjacent tank, all the fluc- 
tuations in oil flow can be overcome. No level control for 
the return oil is required; if oil level is completely lost, the 
main oil pump shuts down on loss of suction. 

In flashing and stripping the dissolved constituents from 
the lean oil, a considerable quantity of absorption oil en- 
ters the vapor phase. Therefore the top section of the still 
is operated like any fractionating column, to condense and 
return any vaporized lean oil and to allow the gasoline 
to pass overhead as vapor. A simple temperature control 
for the column top temperature regulates the reflux rate 
sufficiently to make this separation. The overhead product 
is cooled by water, with a high percentage entering the 
liquid phase—which is the raw plant product for fraction- 
ation either here or at a control plant. Vapor in equili- 
brium with the product contains many valuable components 
which are recycled to the reabsorber for recovery. 

Part of the stripping steam used in the still is condensed 
in the fractionation section of the column and is with- 
drawn by an interface level-contro] mid-way up in the frac- 
tionation section. The balance is condensed overhead and 


is similarly recovered from a bootleg on the overhead ac- 
cumulator. All the water is returned to an atmospheric 
deareating column where the carbon dioxide concentrated 
from the inlet gas is removed with a small bleed stream of 
steam. 

A central shutdown system for the absorption plant can 
be employed. The rich oil, lean oil, and still-reflux pumps, 
which are essential for successful operation, can be con- 
nected to a common shutdown system. Then the failure 
of any one will completely stop the plant. It would not be 
necessary to shut down the plant in event of failure of the 
steam system because, although a lower extraction effi- 
ciency would result, no stoppage of oil or gas flow would 
be necessary. 

Fig. 2 shows the use of water cooling for this flow be- 
cause most high-pressure distillate fields are located in 
areas of plentiful water. Although the use of air cooling 
would enlarge the plant size slightly, it could be used. What- 
ever utility is used for cooling, it also must be tied into the 
plant shutdown system. 

The entire absorption extraction unit, plus the fraction- 
ation unit, may appear to be a large amount of equipment 
to run continuously and automatically, but a gasoline-plant 
operation is an exceedingly constant one; many older small 
plants operate with what instrument engineers call “hand 
control.” Although on paper you can cover every possible 
upset that might occur, the problem of developing a com- 
pletely automatic unit that will be used widely by the in- 
dustry is no easy problem. Yet, consider the progress of 
automatic controls in gasoline plants; although the plant 
complexity is constantly increasing, the operating person- 
nel is continually reduced. Now with one-shift-operator 
plants a common occurrence and automatic units gradually 
appearing, it is a matter of time and economics that will 
bring the automatic package plant into many small gas 
fields. 

Fig. 1 shows a package-type construction of the distil- 
lation unit for an absorption plant. This plant was rede- 
signed from a similar existing plant to study the advan- 
tages and disadvantages of skid mounting an entire gas- 
oline plant. This is a highly efficient unit that recovers 
over 50 percent of the propane content of the inlet gas, 
and is somewhat larger than our present projected 
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Fig. 1. 
on outside. 


Control house for No. 4 open hearth. Top room houses electrical controls; 








control panel is on first floor; console panel for operation is 


OPEN-HEARTH INSTRUMENTATION 


by R. A. LAMBERT 
Jones & Laughlin Steel Corp. 


The No. 4 open hearth of the Pittsburgh Division of J&L Steel has 
modern instrumentation and advanced combustion control. Detailed 


data are presented on the instrumentation for control of reversal, roof 
temperature, combustion air, fuel-air ratio, and furnace pressure. 


PTIMUM results in the use of automatic combustion 
control and instrumentation for any heating or melt 
ing units are derived only by excellent maintenance 
and daily scrutiny of chart records and control operation 
with corrective follow-up of irregularities in process op- 
eration. Those of us who have responsibility in the selec- 
tion of automatic combustion control must equip- 
ment which will function satisfactorily at all times. This 
requires the simplest maintenance possible and understand- 


select 


ing by the furnace operators. 

Fig. 1 shows the complete two-story control house for 
No. 4 open-hearth furnace of the Pittsburgh Works Divi- 
sion of Jones & Laughlin Steel Corp. The top room houses 
all the electrical controls for furnace doors, reversing valves, 
slag buggies, ete. The first floor houses the control panel 
and most of the combustion mechanism, which is located 


REVERSAL «STATIONS 





Fig. 2. Reversal stations, which are located on left-hand side of sloping 
consele panel. Legend: MBK—Blaw-Knox manual switch; MU R—up-river 
manual switches; MDR—down-river manual switches; S—selector switch- 
es: B—blocking switches; T—timers; and SA—semi-automatic reversal 
switch. 


at the rear of the panel board. Bota rooms are steam 
heated and pressurized to keep dust infiltration at a min- 
imum. The console control panel is located on the outside 
front of the house. The furnace operator sets all con- 
trollers from this sloping console and should never have 
to enter the house for any reason. At the top of the window 
panelling, to the left, is the signal horn for reversal (when 
the furnace reversal is operating on a time basis). 


for the Iron & Steel 
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At the top center of the window panelling is the roof- 
temperature control-alarm, with a red light. At the end 
of the house to the right are located a bell and three lights. 
This is part of the bath-temperature pyrometer, which is 
described in an article by F. S. Swaney (see /nstruments, 
Feb., 1953). At the extreme left of the house, at hand level, 
is a series of buttons used for operation of the motor-op- 
erated furnace door. All combustion controls are on the 
external console panel used by the furnace operators. The 
indicators on the inside center of the panel board inform the 
furnace operator how his furnace is operating relative to 
the utilities used. 

REVERSAL SECTION OF CONSOLE 

All equipment for furnace reversal (Fig. 2) is on the 

left side of the sloping console panel. Note the two sets 


AUTOMATIC «STATIONS 





Fig. 3. Automatic stations (on center of sloping console panel) which 
contrel fuel, steam, and oxygen for automatic operation. 


of toggle switches and lights for atomizing steam, liquid 
fuel, coke-oven gas, and oxygen. The center toggle (MBK) 
is for the manual operation of the reversing valves. The 
purpose of the toggle switches is to individually open or 
close any of the valves if the operator so desires, or if the 
reversal is on manual. Each valve has a signal light; the 
valve lights to the left are red, and all valve lights to the 
right are green, indicating whether the furnace is firing 
on the down-river or the up-river end. The toggle switch 
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Fig. 4. Manual station (on right side of console) for manual opera- 
tion of liquid fuel, coke-oven gas, combustion air, and damper position. 


for the reversing valves has both colors, depending on the 
direction in which the waste gases are traveling. The timers 
are on both sides of the manual reversing toggle switch; 
one timer is for each end of the furnace. Two timers were 
selected because there are occasions when the furnace op- 
erator desires to keep one end firing longer than the other. 
Selection of Control 

Switch S-1 selects the control desired—automatic re- 
versal, semi-automatic reversal, or manual operation. It 
has a three-light arrangement which indicates the posi- 
tion to anyone at a distance from the console. When S-1 
is in manual position, the individual toggle switches for 
each utility are operated, including the Blaw-Knox toggle 
switch, When S-1 is in semi-automatic position, the lower 
center pistol-grip switch (SA) can reverse the furnace with 
all functions operating. On the extreme right, switch S-2 
permits the furnace operator to have the furnace on tem- 
perature difference reversal time, or the blow position. (Tem- 
perature difference is the difference between the thermo- 
couple temperature of the incoming air and the thermocouple 
temperature of the spent gases, these couples being located 
in flues between the regenerators and the reversing valves.) 
When it is not desired to use the temperature differences, 
switch S-2 may be placed in time position, which permits 
the timers to go into operation. The timers are set as de- 
sired by the furnace operator. As a safety feature, if the 
pistol grip is set for temperature difference, and if it fails 
to function because of failure of a thermocouple or some 
other reason, the timers can be set so that they will ini- 
tiate the reversal. 

The “blow position” of S-2 is used in event that a sudden 
reaction in the furnace requires that the waste gases be 
cleared from the furnace with all possible speed and that 
all the utilities to the furnace body be shut off. The coke- 
oven gas, liquid fuel, steam, and oxygen are shut off the 
furnace, and the damper opens wide to purge the furnace 
speedily. When this function was first proposed, some ques- 
tions were raised as to the need because this could be 
handled by manipulation of the individual toggles. How- 
ever, the operators now use this “blow” setting for many 
purposes—to reduce bath temperature, when adding hot 
metal, etc. The centering of the reversing valves was con- 
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Fig. 5. Rear view of panel board. 
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Fig. 6. Final arrangement of board, with indicators in the center and 
recorders on the ends. 


sidered, but the high stacks have sufficient draft to purge 
the furnace quickly thru a single valve. The toggle switches 
B-1 and B-2, one for coke oven gas and one for oxygen, 
keep the reversing valves in the reversal operation or keep 
them inoperative in event that it is not desired to use 
coke-oven gas or oxygen for combustion. This eliminates 
wear on the reversing valves when not in use and, of course, 
the lights at the individual valve toggles are then out, 
which indicates at a glance from the operating floor whether 
these utilities are being used. 

Reversals require from 9 to 11 seconds, with the reversing 
valves taking six seconds of this time. The remaining time 
is for furnace purging, which is believed ample; a further 
reduction of this purging time may cause smoking within 
the furnace body, owing to fuel introduction before all waste 
gases are purged, 

We have found that smoking during reversal 
caused entirely by insufficient purging of waste 
Even after all spent gases were definitely out of the fur- 
nace body, liquid-fuel injection with atomization caused 
smoking because of too rapid fuel introduction. Solenoid- 
operated valves were installed to slow up the liquid-fuel 
valve action, allowing full fuel flow to build up more slowly. 
This reduced reversal smoking appreciably. 


was not 
gase 


AUTOMATIC STATIONS—CONSOLE OPERATIONS 
Fig. 3 shows the center of the console length, which con 
tains the automatic stations used by the first helpers most 
of the time. Station A-1 is the fuel-air ratio control. 
Station A-2 is used to set the steam pressure required at 
the ends of the furnace for atomization. We have had con 
siderable discussion as to whether steam flow or steam 
pressure should be measured and indicated. It was realized 
that furnace operators usually are more concerned with 
pressure than with quantity. Consequently it was decided 
to adopt steam valves at the ends of the furnace which 
would perform not only as off-on valves but also as pres- 
sure-regulating valves. This obtains the same steam pressure 
at both burners regardless of piping. On the panel, however, 
the amount of steam used is recorded in pounds per hour. 
Station A-3 sets the furnace pressure automatically; by 
manipulation of a knob the operator can maintain the de- 
Continued on page 1397 
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Instrumentation for Disposal of 


Industrial Waste 


Basic uses of waste-disposal instruments include survey, mon- 


itoring, and treatment-plant control. Conductivity, pH, flow, 
ratio control, and oxidation-reduction instruments are use- 


By JOHN G. DOBSON 
The Foxboro Co. 


ful in identifying and measuring concentration of effluents. 


NSTRUMENTATION for industrial waste applications 

can be divided into three groups—(1) instruments used 

in surveying plants to determine the design require- 
ment for a proposed industrial waste-treatment plant and to 
indicate the process operations that can be modified to 
minimize the quantity or concentration of industrial waste 
being discharged, (2) instruments used to monitor waste in 
various departments and thus minimize the amount of waste 
which is sent to the treatment plant, and (3) instruments 
used to control the waste treatment processes. The third 
group is the largest. 

Waste treatment covers a tremendously broad field and 
it is sometimes difficult to determine which operations are 
producing by-products and which operations are treating 
waste products. Although most of the industrial wastes 
which have been discussed recently are liquid wastes dis- 
charged to streams, almost as important from an industrial 
viewpoint are solid wastes which must be disposed of, and 
gaseous wastes which are causing atmospheric polution. 

SURVEY INSTRUMENTS 

The purpose of a survey is to determine what material 
must be treated, the quantity of material to be handled, and 
its concentration. Such information is necessary to the de- 
sign of a treatment plant. For liquid and gaseous waste, 
the problem of metering is not usually difficult. For solid 
wastes, a record of material removed by conveyor belt, 
truck, or carlead can be kept. The variation of flow from 
hour to hour, and from day to day, is critical information 
which must be in the hands of the designer if only minimum 
settling tanks, digestion tanks, and similar appurtenances 
are to be included. 

Details of the amount of waste produced by each section 
of a plant may be of extreme value in evaluating plant de- 
sign. For example, many plants mix storm waters with 
industrial waste discharges; if merely a composite sample 
and total quantities from the plant are evaluated, treat- 
ment plants which are larger and more expensive than 
necessary will be designed. 

Similarly, cooling water often is mixed with waste from 
a plant, thus greatly increasing the quantities of waste to 
be handled. Also, the waste from one operation may be com- 
pletely incompatible with waste from another so far as 
treatment procedure is concerned. For example, in some 
plants which have mild acid waste to be treated from one 
department and oil waste from another, if a composite 
sample is relied upon it would seem that some treatment 
process capable of handling both wastes would be required. 
Actually, if the wastes were segregated, it is possible that 
an upflow type of lime filter might be available for the acid 
waste, provided the oily wastes which would coat the filter 
are segregated. 

Also in metal-handling operations, both cyanide wastes 
and wastes containing high sulphides often are produced 
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by different departments. If these are mixed before treat- 
ment and chlorination of cyanide wastes, the cost of chlorine 
to satisfy the demand of the sulphides might make the en- 
tire process uneconomical. On the other hand, if the wastes 
are fully segregated, reasonable demands on chlorine may 
be experienced on the part of the cyanide waste, and the 
sulphide waste may be oxidized by other means. 

For this reason most survey work is carried out on the 
basis of segregated departments. Wherever there are large 
flows, or flows of material having unusual treatment prob- 
lems, individual evaluations are made to determine the 
source of the high quantities or high pollution loadings, and 
evaluations are made as to whether the source can be elimi- 
nated. 

Liquid wastes can usually be metered by simple float-type 
recording weir meters installed in manholes or in the dis- 
charge of pipelines to a stream. 
pH and Conductivity 

The measurement of concentration and the identification 
of constituents of the waste is more difficult. Measurement 
of the electro-conductivity of a solution can provide some 
measure of the total soluble salts being discharged. How- 
ever, because of the difference in conductivity if a number of 
components are present, conductivity can only indicate cer- 
tain changes of the existing equilibrium. 

Similarly, pH can yield information with regard to sud- 
den changes of the acid or alkali discharge to the stream, 
but when acids and alkalis are discharged simultaneously, 
pH may not recognize such simultaneous change. 

For mixed alkali and acid waste where pH and conduc- 
tivity are beth measured, an increase in discharge rate of 
either or both may be recognized by an increase in con- 
ductivity, even though no significant change in pH occurs. 
One interesting example where a combination of pH and 
conductivity has been used successfully is in a plant pro- 
ducing a wide variety of phosphate products. The plant 
chemist determined that, a certain minimum and 
unimportant concentration, each one of their products had 
a characteristic pH level, and whenever a spill occurred 
of that particular product, the pH of the resulting solution 
would stabilize at its own characteristic pH. Thus the pH 
identified the product. 

If two or more preducts were dumped simultaneously, 
a pH between the characteristic pH’s would have resulted. 
but since plant operations usually provided for only one of 
the materials being discharged at one time, this difficulty 
was minimized. As the pH provided information as to the 
identity of the product being discharged, a continuous con- 
ductivity record provided reasonably exact information as 
to the concentration of that material being discharged. 

Unfortunately, the number of materials which can be 
determined by conductivity and pH are, for practical pur- 
poses, limited to the inorganic acid alkalis and salts. Most 
organic material such as alcohols, fibers from paper-making 
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Fig. 1. System for monitoring 
alcohol loss in a column. 

















operations, pulp wastes from beet-sugar operations, and 
wash waters from canning operations do not lend them- 
selves to any continuous measurement. In these cases, con- 
tinuous composite samples are taken at a rate proportional 
to flow, and are subjected to laboratory analysis. Such sam- 
pling provides the only satisfactory method of evaluation 
of treatment requirements. 

Sampling 

Sampling should be done at a rate proportional to flow. 
Simple methods of operating pumps at intervals propor- 
tional to flow rate are available using standard pulse-time 
controllers in conjunction with flowmeters. The composite 
samples should be removed and analyzed at short intervals 
so that mixtures of various types of wastes which more 
or less neutralize each other do not affect the measurements. 

It is a usual precaution to have the samples refrigerated 
so that decomposition does not take place during the time 
between sampling and analysis. 

Stream Loading and B. O. D. 

As most liquid wastes are discharged into streams, stand- 
ard methods of evaluating stream loading are usually ac- 
cepted. The A. P. H. A. standard method for biological- 
oxygen demand (B. O. D.) has become the accepted 
standard. 

This method is the most exact yet available for determina- 
tion of the effect of a particular material on a stream. The 
effect is determined by measuring the amount of oxygen 
utilized by a particular waste during a 5-day period under 
fixed temperature conditions. As the test involves a 5-day 
period under fixed temperature conditions available only 
in a well-equipped laboratory, the method is impractical for 
continuous and prompt evaluation of the stream loading of 
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a particular waste. For this reason, instrumentation for 
such measurements is considered impractical. 
Redox Potential 
Oxidation-reduction potential, which is readily measured 
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by conventional instruments, gives satisfactory measure- 
ment of the end point of a reaction between chlorine and 
reducing agents. Chlorine demand (as contrasted to B. O. D.) 
is not an exact measure of stream loading. When the total 
oxygen demand is made up almost entirely of readily-oxi- 
dized inorganic materials, chlorine demand and oxygen 
demand may be proportional. However, when there are sub- 
stantial quantities of organic material present, the rate 
of decomposition of that organic material is so retarded that 
the chlorine demand differs from the biological-oxygen de- 
mand, particularly on a 5-day basis. However, for a given 
waste it has been found that there is some correlation be- 
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covery of solvents by blowing 
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tuated-carbon adsorbers. 











STABILOG 
STEAM FLOW 
CONTROLLER 


tween chlorine demand and biological-oxygen demand, It 
seems reasonable that the continuous measurement of 
chlorine demand, by controlling the amount of chlorine 
being added to a continuous sample on the basis of oxi- 
dation-reduction potential measurement, might yield valu- 
able information which could be used in the design of treat- 
ment plants. It would also be valuable in evaluation of the 
loading which a particular waste is contributing to a stream. 

Where sewer taxes are based upon total loading, such a 
continuous record would seem to be a fairer way of evaluat- 
ing the sewage plant loading being contributed by a particu- 
lar plant than would occasional grab samples. 
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WASTE-MONITORING INSTRUMENTS 


Instruments for pH, conductivity, and oxidation-reduction 
potential can be used equally well as monitors to determine 
when excess loadings are occurring from a given depart- 
ment. These instruments can detect faulty operation of 
equipment and also record past faults, thus encouraging 
operator watchfulness and improved housekeeping. 

For example, one modern integrated mill producing kraft 
paper began a program of continuous sampling of effluent 
water and continuous recording of the quantities of water 
used. This resulted in a decrease in chemical usage of nearly 
100 pounds of salt cake per ton of kraft. At the end of one 
year the saving in salt-cake cost alone was $90,000, not 
to mention the reduced stream pollution because less salt 
cake was being discharged to the stream. 


Similarly, phosphate losses can be controlled from a 
phosphate plant by continuous monitoring and warning of 
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Fig. 5. System for blending acid wastes. 


G@FFLUENT TO 

STREAM OR 

SETTLING BASIN 
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mined in the effluent. 

Although monitoring of plant or department effluent can 
be used in isolated cases, monitoring can be used generally 
on particular pieces of equipment. For example, in the con- 
tinuous recovery of alcohol from a waste alcohol-water 
fractionating column, the column usually is operated under 
fairly stable conditions, and any small loss of alcohol in the 
slops is considered of minor importance. However, when 

Continued on page 1394 
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COMBUSTION CONTROL SYSTEMS 


Standard Instrument Control Systems are either of the metering 
type or the positioning type. Extremely rugged, these systems are 
easy to install, adjust and maintain. All system components are 
factory adjusted, all units are self-compensating and synchroniza- 
tion is simple. Standard Instrument Systems offer both the 


large and small plant real savings in fuel, operating and main- 
tenance costs. 
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Section Secretaries, Meeting 
Data and Programs 


AKRON 
Russell F. Marquardt, 1782 Tonawanda Ave., 
Akron 5, Ohio. Tel: ST-6865 
Fourth Tuesday, Meeting 8:15 P. M. 
ALBUQUERQUE 
A. Richard Charlton, 1229 eee Blvd. N. E., 
Albuquerque, New Mex 
Second Thursday, Meeting rn 8:00 P. M. 
ARUBA 
M. A. Davidson, P. O. Box 452 aes Lago Oil & 
Transport Co. Ltd., Aruba, . L, 2087. 
First Tuesday, 7:30 P. M., Engrs’ Club. 
ATLANTA 
Roy W. Freeman, Minn.-Honeywell Reg. Co., 
1415 Howell Mill Rd., Atlanta, Ga. Tel: 
AT 9776 
Fourth Friday, Meeting 7:30 P. M. 
BALTIMORE 
G. B. Greer, 
18, Md. Tel: 


631 East 36th St., Baltimore 


CHesapenke 6879 


Second Friday, Meeting at 8:30 P. M. 
BATON ROUGE 

Thomas J. Folendore, 1540 Keed Avenue, Baton 

Rouge, La. Tel: 3-5567 

First Monday, 7 P. M. 
BLUE RIDGE 

1 C. Moore, Box 425 B RFD #4, Roanoke, 

a. 


BOSTON 
E. E. Forslind, Stone & Webster Eng. 
49 Federal St., Boston 7, Mass. Tel: 
2600 Ext. 821. 
Fourth Wednesday, Dinner 6:30 P. M. Meeting 
7:30 P. M. 99 Club, 99 State St., Boston. 
CALIFORNIA 
Robert W. age oy 6225 Wilshire Blvd., Los 
Angeles 36, Cali 
Second Wednesday, i Dinner at 6:30 P. M. Meet- 
ing at 8:00 P. 
CAROLINA PIEDMONT 
H. Ye) Messenger, 436 Sedgefield Rd., Charlotte, 
Second Friday, Dinner at 7:30 P. M., Meeting 
at 8:00 P. M. Cardinal Restaurant, Charlotte. 
CENTRAL ILLINOIS 
Eric B. Bensing, 1100 yt om 
Second Wednesday, 7:30 P. 
CENTRAL INDIANA 
Leon Stewart, Rock Island Refining Corp., 
jn Box 6091, Indianapolis, Ind. Tel: CO- 
7 
First Tuesday, Dinner at 7:00 P.M. Business 
Meeting 8:00 P. M. 
CENTRAL NEW YORK 
C. M. Davies, 213 Beechwood Ave., Liverpool, 
N. Y. Tel: Syracuse 32-0252. 
Third Monday, Dinner 6 P. M. Meeting at 8. 
CENTRAL OHIO VALLEY 
J. C. Dilliner, 813 Winton Ave., 
Tel: Belpre 87596 
First Tuesday, Dinner at 7:30 P. M., E.S.T., 
Hi-Way Grille, Rt. #2. 
CHARLESTON 
J. A. Rothwell, 310 24th St., Dunbar, W. Va. 
First Monday, Dinner at 6:15 P. M., Meeting 
at 8:00 P. M., Kanawha Airport Terminal 
CHICAGO 
Floyd E. Ertsman, Rm. 1420, Fisher Bldg., 343 
S. Dearborn St., Chicago 4, Ill. Tel: WE 
9-0686 
First Monday, Dinner at 6:30 P. M., Meeting 
at 8:00 P.M. Hotel Shoreland, Chicago, III. 
CHINA LAKE 
Beuhring W. Pike, 606-A Essex Circle, China 
Lake, Calif. Tel: 77782 
Third Thursday, Meeting at 8:00 P. M. 
CINCINNATI 
Richard E. Surkamp, 
Cincinnati 36, Ohio. 
7 Monday, Dinner at 6:30 P. M., Meeting 
00 P. M., Engineering Soc. of Cinn. 
cl EVELAND 
R. C. Van Hala, %Van Hala Industrial Co., 
P. O. Box 2602, Lakewood 7, Ohio 
Second Wednesday, Dinner at 6:30 P. M. 
Meeting at 8:00 P. M. 
COLUMBUS 
Kenneth I. 
Ave., Columbus 1, 
247. 


Corp. 
Ha-6- 


Peoria, Ill. 


Belpre, Ohio. 


73847 Richmond Avenue, 


Lea, Battelle Institute, 505 King 
Ohio Tel: UN-3:91, Ext. 


Third Thursdry, Meeting at 2:00 P. M. Battelle 


CUMBERLAND 
Clyde Buabst. 225 Cecelia St., Cumberland, Md. 
Tel: 583-W 
Fourth Wednesday, Dinner at 6:30 P. M., 
Meeting at 8:00 P. M. 
DENVER 
Karl F. Kent, Jr., 5080 Umatilla, Denver 11, 
Colo. No regularly scheduled meetings. Univ. 
of Denver, Science Bldg.—Campus 
DETROIT 
Philip Hill, Minn.-Honeywell Reg. Co., 13631 
Plymouth, Detroit 27, Michigan 
Third Wednesday, Meeting 8:00 P. M. 
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EASTERN NEW YORK 
Robert W. Carter, Sterling-Winthrop Research 
Institute, Rensselaer, N. Y. Tel. Albany 
56-6251 Ext. 262 
First Tuesday, Meeting at 8:00 P. M., Siena 
College, Loudonville, N. Y. 
FOX RIVER VALLEY 
John R. Redgrave, 109 S. Appleton St., Apple- 
ton, Wis. 
First Tuesday, 8:00 P. M. 
HOUSTON 
A. Costa, 6209 Edlve St., 
ton, Texas. 
Last Monday 8 P.M. U. of Houston Library 
KALAMAZOO VALLEY 
Jack M. Fettig, 433 Thomas St., 
Rapids, Michigan. 
Fourth Wednesday, 8:00 P. M., Dinner at 6:30 
P. M. Meeting at Red Arrow Legion Post. 
KANSAS CITY 
Donald D. Baker, 5823 Mission Rd., Mission, 
Kansas 
First Tuesday, Meeting at 7:30 P. M., U. of 
Kansas City, Science Bldg., Rm. 106. 
LAKE CHARLES 
W. L. Willoughby, 3508 Louisiana Ave., Lake 
Charles, La. 
First Wednesday after last Monday, Dinner 
and regular meetings at McNeese State 
LOUISVILLE 
O. Vern Spousta, 2000 S. Brook St., Louisville, 


P.O. Box 6614, Hous- 


S.E. Grand 


Ky. 
First Monday, Meeting at 8:00 P.M., Seagram 
Auditorium. 
MILWAUKEE 
D. A. Spitz, Froedfert Malting Co., 38th & W. 
Grant St., Milwaukee 15, is. 
MONTREAL 
W. L. Toohey, Dominion Textiles Ltd., 1950 
Sherbrooke St., West, Montreal, Tel. G1 5711 
Last Monday of month, Meeting 8:00 P. M. 
MUSCLE SHOALS 
Atherton Hastings, TVA, Div. of Chemical 
Engineering, Wilson Dam, Alabama. Tel: 
Sheffield 3160, Ext. 6238 
First Thursday, Meeting 8:00 P.M., TVA 
Chemical Engineering Bldg. 
NEW JERSEY 
Eliot .. Hill, 
field, N. J. 
First 1h 
House Hotel, 
NEW YORK 
R. A. Hutcheon, 45-65 196th St., Flushing 58, 
N. Y., Tel: BAyside 9-5432 
Third Monday, Dinner at 6:00 P. M., Meeting 
at 7:30 P. M., Midston House, 38th St. & 
Madison Ave. 
NIAGARA FRONTIER 
Duran L. Hagler, 214 E. Delavan Ave., Buffalo, 
N. Y.. Tel: Elmwood 1258 
Fourth Monday, Dinner at 6:00 P.M. Meeting 
at 8:00 P.M., N.Y.S. Technical Institute. 


= TEXAS 
R. E. Byers, 6000 Lemmon Ave., Dallas 9. 


NORTHEAST TENNESSEE 
8S. E. Abernathy, c/ Equipment Sales Corp., 
341-345 W. Market St., Kingsport, Tenn. 


NORTHERN CALIFORNIA 
George W. Killian, 3718 Ramsey Court, El 
Sobrante, Calif. Tel: BEacon 4-0523 
Third Monday, Meeting 8:00 P M. 


NORTHERN INDIANA 
J. B. Beckman, 7145 Wicker Ave., Hammond, 
Ind. Second Tuesday, Meeting at 8:00 P. M., 
Whiting Community Center, Whiting, Ind. 
OAK RIDGE 
Thomas M. Gayle, 117 ~ | cee Drive, 
Oak Ridge, Tenn. Tel: 
First Wednesday Meeting “st et 30 P. M. 
OGLETHORPE 


J. R. Upson, 213 64th Street, 
Georgia 


Second Fridav, 8 P. M. Reddy Kilowatt Room, 

Savannah Electric and Power Company. 
PADUCAH 

J. B. Russell, Carbide & 

P. O. Box 748, Paducah, Ky. Tel: 
Ext. 403 

oy ceed Dinner at 6:30 P. M. Meeting 
8 P. * 


PANHANDLE 
George W. Leggett, 
rillo, Texas. 
Third Tuesday, Dinner at 7:30 P.M. Phillips 
Grade School Cafeteria, Phillips, Texas 
PERMIAN BASIN 
Jack M. Ray, P.O. Box 1386, Odessa, Texas 
Second Tuesday, Dinner at 8 P.M. Tel: 2-2813 


PHILADELPHIA 
A. S. Chatfield, c/o American Meter Company, 
1518 Race St., Philadelphia 2, Pa. 
Elks Club, 1320 Arch St., Dinner at 6:30 p. m., 
program at 7:30. Third Wednesday. 


PITTSBURGH 
Dr. A. H. Peterson, 


1125 Kensington Ave., Plain- 


Meeting 8:00 P. M., Essex 
Newark, N. J. 


Savannah, 


Carbon Chemicals 
6-6311— 


1600 Western Ave., Ama- 


Mellon Institute, 4400 


Fifth Ave., Pittsburgh 13, Pa. MA 1-1100 
Fourth Monday, Dinner at 6:30 P.M., Meet- 
ing at 8:00 P.M., Roosevelt Hotel 
PRESQUE ISLE 
F. L. Moore, American Meter Co., 920 Payne 
Ave., Erie, Pa. 
Fourth Tuesday, Meeting at 8:00 P. M. 
RICHLAND 
J. R. Plee, 1309 Roberdeau, Richland, Wash. 
Tel: 65-8692 
Second Wednesday, Meeting at 7:30 P. M. 
ROCHESTER 
R. C. Schwarz, Jr., 1201 Granite Bldg., Roches- 
ter 10, New York. Tel: Hamilton 1468 
Fourth Tuesday, Meeting 8 P.M. U. of R., 
Bausch & Lomb Physics Lecture Room 109. 
SABINE-NECHES 
R. A. Block, 2301 Avenue 
Texas 
Last Tuesday, Meeting at 7:30 P. M., Orange 
County Courthouse, Orange, Texas. 
SARNIA 
L. J. Hall, 730 Talfourd St., Sarnia, Ont., 
Canada. Tel: EDgewater 2258. 
Third Monday, 8:00 P.M., Y.M.—Y.W.C.A. 
SAVANNAH RIVER 
F. P. Ledford, Jr., 907 Royalette St. N. Au- 
gusta, S. C., Tel: 65-4626 
Second Wednesday, Dinner at 7:30 P.M. North 
Augusta Legion Post. 
SEATTLE 
Frank S. Melder, 2439 76th N.E. Bellevue, 
Washington, Second Friday. 

SOUTH TEXAS 
Homer C. Givens, 
Texas. Tel: 2 
First Thursday, Engineers Club 


ST. LOUIS 
W. G. Lee, 4710 Delor St., 
Tel: FL 8516 
First We -dnesday After First Monday, Meeting 
at 8:00 P. M. 


TOLEDO 
a R. Daily, 2025 Scottwood Ave., Toledo, 
Ohi 


0. 
Third Tuesday, Meeting at 8.00 P. M. 


TORONTO 
John W. Huether, 311 Sutherland Pr., 
side, Ontario, Canada. Tel: HU-7114 
Fourth Thursday, Meeting at 8:00 P. M. 


TULLAHOMA 
Owedia A. Montgomery, ARO, Inc., GDF In- 
strument Branch, AEDC, Tullahoma, Tenn. 
Tel: 636 
Second Tuesday, Meeting at 7:30 P. M. 


TULSA 
A. J. oe. om South East 
Okla., Tel: 
First SS. hy Mantes at 7:30 P.M. 


TWIN CITIES 
John L. Schmidt, 1879 University Ave., St. 
Paul 4, Minn., Tel: DR 0064 
Fourth Tuesday, Dinner at 6:30 P.M., Meeting 
7:30 P. M. 


WASHINGTON 
Edward C. Lloyd, 2105 — Road, Silver 
Spring, Md. Tel: SH. 
Third Monday, Meeting = * 700 P. M. 


WAYNE COUNTY 
Clarence Ellison, 2443 15th St., 
Michigan. Tel: Avenue 2-4178. 
Third Monday, Meeting at 8:00 P. M. 


WICHITA 
J. W. Kieg, c/o Koch Engineering Co., Inc., 
$21 W. Douglas Ave., Wichita 2. Kansas 
Third Thursday, 8 P. M. Scientific Bldg. 


WILMINGTON 
W. C. Ruglass, 900 A West 8th Street, 
mington, Delaware 
Second Tuesday, 8:00 P. M. Harlan School. 


“G", Nederland, 


P.O. Box 637, Falfurrias, 


St. Louis 16, Mo. 


Lea- 


Ave., Tulsa, 


Wyandotte, 


wil- 





Bean B. Ault 


The National Office was deeply 
shocked to learn of the tragic 
death of Dean D. Ault and mem- 
bers of his family in a recent 
airplane crash. Mr. Ault was a 
member of the Houston Section. 


Jean Penvenue 


It is with deep regret that the 
National Office has learned of the 
death of Jean Penvenne of the 
Eastern New York Section. He 
lived in Lenox, Massachusetts. 
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ISA 


NEWS 


President’s Report 
The Instrument Society of America 
since its organization in 1946, has en- 
joyed many substantial accomplish- 
ments and a steady growth, and is now 
expanding in many 
fields of instrumen- 
tation. In this re- 
port I wish to sum- 
marize this record. 
Since the last an- 
nual meeting which 
was held in Cleve- 
land, September 8, 
1952, we have had 
an increase of 8 
PORTER HART new sections. To 
these new sections I extend an official 
welcome on behalf of the Society. The 
growth of sections and membership is 
as follows: 
Year No 
January 10, 1946 
August 1, 1946 
August 1, 1947 
August 1, 1948 
September 1, 1949 
September 1, 1950 
September 1, 1951 
September 1, 1952 
July 15, 1953 6,791 
September 1, 1953 6,900 (Estimate) 
The Society is in sound financial con- 
dition as is shown by the Treasurer’s 
detailed report. Income exceeded Ex- 
penses by $14,240.36, and on December 
1, 1952, the Cumulative Surplus was 
$81,446.55. It is anticipated that the 
Chicago Exhibit wil be the most profit- 
able exhibit thus far. This income has 
been very helpful to the Society and has 
given a substantial contribution to Sur- 
plus. 
A review of this growth is as follows: 
Total Assets 


No. of Members 
900 

1,075 

2,296 

8,280 

3,880 

4,298 

4,549 

5,597 


of Sections 


Year 
1946 
1947 
1948 
1949 
1950 
1951 


1952 


Surplus 
# 3,979.98 
12,998.69 
12,320.28 
15,346.46 
8,103.16 
14,457.62 
14,240.36 


$ 29,414.15 
45,848.31 
53,388.22 
87,915.44 

117,315.13 


$81,446.55 





Kenneth M. Frame 


It is with deep regret that the 
Northern Indiana Section an- 
nounces the death of one of their 
charter members, Kenneth M. 
Frame. 

One of Northern Indiana’s first 
presidents, Mr. Frame served in 
various capacities as secretary 
and treasurer for a great many 
years, and is well known through- 
out the Chicago area where he 
had been with Standard Oil Com- 
pany for the past 20 years. 
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In reviewing the state of the Society 
it is very important to include a sum- 
mary of the Instrument Society of 
America’s annual conferences and ex- 
hibits. 

No.of No.of No.of Ex- 
Year Location Sessions Papers hibitors 
1946 Pittsburgh 5 36 92 
1947 Chicago 126 
1948 Philadelphia 147 
1949 Saint Louis 133 
1950 Buffalo 135 
1951 Houston 138 
1952 Cleveland 201 
1953 Chicago 197* 


Atten- 
dance 
3,000 
7,086 
11,782 
5,518 
5,332 
5,900 
9,280 
14,000 
(Esti- 
(mate) 
* These figures are subject to change due 
to cancellations and the addition of new 
papers and booth sales 

In reviewing the history and the 
growth of the Instrument Society of 
America we must pay tribute to Richard 
Rimbach for his council and leadership 
in helping to organize the Instrument 
Society of America and his continued 
participation in our affairs as Exhibit 
Manager. It is through these annual 
conferences and exhibits that our So- 
ciety has become strong. 

The Nominating Committee, Ralph D. 
Webb, Chairman, met May 4, 1953, at 
Chicago, Illinois, with all the members 
present except James L. Lopez of Ar- 
uba. The 13 members of the committee 
present selected: for President, W. A. 
Wildhack, Washington Section; for 
Vice Presidents, Charles A. Hansen, Jr., 
Eastern New York Section, and Dr. 
Axel A. Peterson, Pittsburgh Section; 
and for Secretary, Robert T. Sheen, 
Philadelphia Section. 

The Society Structure and Planning 
Committee, Nelson Gildersleeve, Chair- 
man, is considering important matters 
involving society planning. The Publi- 
cation Policy is one of the most im- 
portant matters in their subcommittee 
under the chairmanship of F. H. Trap- 
nell. They have been meeting jointly 
with the Publications Committee (Op- 
erations Division) under First Vice 
President Dave Boyd for recommending 
to the Society a coordinated publication 
policy. Report on these mectings will 
be made by Mr. Boyd. 

Another very important subcommit- 
tee on National Office Location, J. B. 
McMahon, Chairman, has been active. 
This committee does not have any defi- 
nite recommendations but are actively 
pursuing information for recommenda- 
tions of a permanent home for the So- 
ciety. 

The Constitution, Rules and Pro- 
cedures Committee, R. L. Galley, Chair- 
man, in addition to considering pro- 
posed amendments to the Constitution 
and By-Laws, is engaged in recommend- 
ing changes in the By-Laws to give a 
one-year corporate membership to ex- 


Note: 


hibitors for their active participation in 
our annual meetings. 

The Executive Board has held 4 meet- 
ings during the past year and the of- 
ficers of the Society will report individ- 
ually on transactions and developments 
of partieular interest that fall within 
the spheres of their respective responsi- 
bilities. 

A few items of general interest may 
appropriately be mentioned here. 

The President of your Society and 
Richard Rimbach, Managing Director 
of the First International Instrument 
Congress and Exposition, traveled 
abroad this summer to promote the 
1954 meeting to be held in Philadelphia. 
We arrived in London on June 27 and 
attended the British Industrial Instru- 
ments Exhibition. In London we met 
with four associations during the first 
week. On July 5 we went to Germany 
where we had meetings with similar 
groups at Hanover, Duesseldorf, Frank- 
furt, Karlsruhe, Stuttgart, and Munich. 
We also had meetings in Zurich and Ge- 
neva, Switzerland; Milan, Italy; and 
Paris. Attending these meetings in the 
most part were instrument manufac- 
turers, engineers, scientists, educators, 
technical publishers, government repre- 
sentatives, and trade association repre- 
sentatives. 

From all appearances our trip was 
very successful, and it is our estimate 
that we may have as many as 1000 from 
England and the Continent attending 
the meeting in Philadelphia. Although 
we told them that it was our feeling 
that they would accomplish very little 
by exhibiting in our 1954 exhibition, 
they appeared determined to have an 
active part in order to show us what 
they can do. 

Looking into the future of instrumen- 
tation, it is a tool that has and will keep 
all industries young. In the march of 
progress no single industry moves alone. 
Each moves hand in hand with all the 
others, and only as they aid each other 
is progress possible. The Instrument 
Industry is the fastest growing business 
in America. We are fortunate to be ac- 
tive where such opportunities exist. Our 
future and the future of I.S.A. is con- 
trolled only by our abilities to make the 
most of these opportunities. 

To the newly elected officers and to 
those who continue in office, I extend 
my best wishes for outstanding success. 
To the fellow officers, committee chair- 
men and members, and to many other 
persons who have so faithfully contrib- 
uted their time and abilities to the ac- 
complishments of the Society for the 
past year, I wish to express my sincere 
appreciation and thanks both personally 
and on behalf of the Society. 


Lake Charles Conducts Clinic 

The Lake Charles Section in coopera- 
tion with the McNeese State College is 
conducting a Maintenance Clinic to be 
held Saturday, October 10, 1953. Over 
20 exhibitors have asked for space, 
and enrollment is expected to reach 
250. For further details write to A. T. 
Clinger, 203 Auburn Drive, Lake 
Charles, La. 
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General Relations Div. 
Of The I. S. A. 

telations Division is 

service division of the 
Society. A number 
of committees are 
assigned to your 
Vice President in 
charge of this Divi- 
sion and a review of 
the activities of 
these several com- 
mittees will indicate 
the nature and scope 
of their 
the Society. 


The 
primarily 


General] 
the 


service to 
R. T. SHEEN 


SECTIONS & MEMBERSHIP 
COMMITTEE 
CHAIRMAN—Mifflin S. Jacobs 
(Pittsburgh, Pa.) 
ASSISTANT CHAIRMAN—J. H. 
Cottrell (Tulsa, Okla.) 

This Committee is a most active one 
under the able and enthusiastic leader- 
ship of Mr. Jacobs. This Committee is 
charged with liaison between the local 
sections and the National organization, 
with the solicitation of new members 
and of new sections and for proper 
inter-section relationship. Members of 
this Committee visit various local sec- 
tions to assist with section problems. 

Through the able assistance of this 
Committee the following new sections 
have been added since the 1952 Annual 
Meeting: 

Blue Ridge 

Milwaukee 

Oglethorpe 


Paducah 

Seattle 

Tullahoma 
Wichita 
It is also significant to note that during 
the past year our overall membership 
has shown a growth from 5597 on 
September 1, 1952 to 6791 as of Au- 
gust 1, 1953. There is at present cor- 
respondence with over a dozen addi- 
tional prospective sections. 


EMPLOYMENT COMMITTEE 


CHAIRMAN—Percy V. Jones 
(Pittsburgh, Pa.) 


Functions of this Committee are best 
carried through our National Office and 
our Society Manager, Mr. Percy V. 
Jones, Jr., who serves as Chairman of 
this committee. In times such as this 
of relatively full employment, there 
are fewer calls for the services of The 
Employment Committee. Any member 
of 1.S.A. or any employer is free to 
use the services of the Employment 
Committee without charge. Each Sec- 
tion is invited to have a representative 
of that section serve on this Committee. 


INTER-SOCIETY RELATIONS 
COMMITTEE 


CHAIRMAN—J. C. Peters 

delphia, Pa.) 

A new Chairman has recently been 
appointed to head the activities of this 
committee, Mr. J. C. Peters of the 
Philadelphia Section. It is the respons- 
ibility of this committee to promote co- 
operation with other technical and non- 


( Phila- 
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technical societies and groups and pro- 
vide the necessary liaison with those 
groups. 


PUBLIC RELATIONS COMMITTEE 


CHAIRMAN—C. W. 
(Philadelphia, Pa.) 

Mr. Douglas M. Considine served as 
Chairman of this Committee for the 
first portion of the year, and under 
his direction the booklet “You and The 
ISA” was published. The pressure of 
Mr. Considine’s duties as Editor-In- 
Chief of a new “Instrumentation Hand- 
book” soon to be published by the 
McGraw-Hill Publishing Company, 
forced him to resign his Chairmanship 
of this Committee and Mr. C. W. 
(Jack) Eigenbrot of Philadelphia Sec- 
tion then accepted Chairmanship. 

Mr. Considine had started during his 
tenure of office work on the Corporate 
Brochure entitled “Your Company and 
The ISA.” This work has been con- 
tinued by Mr. Eigenbrot and at the 
time this is written, this brochure is 
on the press and expected to be ready 
for distribution in September. 

It is the function of this Committee 
to advertise and promote the ISA with 
prospective members, industries and 
the public. These several promotion 
pieces have played a big part in aiding 
the building of membership over the 
past year. This Committee has a num- 
ber of plans for publicity and promo- 
tion, working in conjunction with our 
Exhibit Manager for promoting the 
ISA in its First International Instru- 
ment Congress and Exposition to be 
held in Philadelphia in 1954. Its Chair- 
man, Jack Eigenbrot, will welcome 
offers of interested members to serve 
on this active Committee. 


GOVERNMENT RELATIONS 
COMMITTEE 
CHAIRMAN—Ralph L. Goetzenber- 

ger (Washington, D. C.) 

This committee functions to give us 
any necessary contacts with Govern- 
ment agencies. This Committee is a 
“stand-by” and is subect to call when- 
ever necessary to represent the inter- 
ests of the society with various 
branches of the Government. 


Eigenbrot 


EDUCATIONAL COMMITTEE 
CHAIRMAN—Professor Robert J. 
Jeffries (East Lansing, Mich.) 

This Committee in its present com- 
position really started moving this last 
year. Its Chairman, Professor Jeffries, 
initiated an Instrumentation Confer- 
ence that was held at the Kellogg Cen- 
ter for Continuing Education at Michi- 
gan State College, East Lansing, Michi- 
gan, March 19-20. This Conference 
highlighted the needs of the instrumen- 
tation field with respect to education. 
Over 200 representatives of industry, 
educational institutions, and Govern- 
ment attended that conference. The 
Education Committee is now organized 
into three divisions, one concerned with 
vocational training, the second with 
collegiate studies, and the third with 
special projects. At least four meet- 


ings of these various groups are sched- 
uled per year and aggressive programs 
of action are underway in all areas. 

The members of this Committee have 
an active program to sell educators on 
the role of instrumentation and on the 
increasing importance of instrumenta- 
tion in our economy and technology. 

Any additional training films will 
come through this Committee. This 
Committee is also responsible for the 
continuity and technical guidance of 
the Analysis Instrumentation Clinic 
and of the Instrumentation Mainte- 
nance Clinic at each of our annual con- 
ferences. 


HISTORICAL COMMITTEE 
CHAIRMAN--L. M. 
burgh, Pa.) 
The Historical Committee is charged 
with keeping an adequate history of 
the development and growth of the ISA. 


Susany (Pitts- 


GENERAL REPORT 


During the past year it has been 
proposed that we permit sections to be 
formed in Mexico under a domestic 
classification so that Mexico will enjoy 
the same privileges of membership as 
are now enjoyed in Canada. Since post- 
age rates and mailing costs are the 
same to Mexico as in the United States 
and to Canada, this change in our By- 
Laws is being recommended for the 
Council Meeting in September and we 
now have some active interest in Mexico 
in the possible formation of local sec- 
tions. 

We are now ready to proceed actively 
with solicitation of Corporate Member- 
ships. There is being recommended for 
adoption at this Council Meeting a 
change in the By-Laws to automatically 
grant Corporate Membership to all ex- 
hibitors for the year in which they 
exhibit. A study of our financial picture 
shows that exhibitors are now contrib- 
uting very materially to the progress 
and the well being of the society 
through their show participation. It 
was felt that it would not be in the 
best interests of the Society to permit 
exhibitors to be in the position of being 
asked to further contribute through 
Corporate Membership. They are actu- 
ally already serving the society as Cor- 
porate Members, so that their partici- 
pation as exhibitors will automatically 
grant them Corporate Membership. 
Other instrument manufacturers and 
users will be solicited for such member- 
ship, all memberships to start on Oc- 
tober 1 of each year and to be charged 

250. per year. The brochure “Your 
Company and the ISA,” now available, 
is designed to assist in the promotion 
of this form of membership and copies 
are available on request. 

At the request of our President, Mr. 
Porter Hart, a survey of all sections 
was conducted during the year explor- 
ing the degree of satisfaction of the 
local sections on the co-ordination of 
their activities with the National 
Office. The results of this survey 
were reported to all sections April 28. 


Continued on page 1388 
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Effect of Interaction Among Probes, Supports, Duct Walls and 


Jet Boundaries on Pressure Measurements in Ducts and Jets * 


By LLOYD N. KRAUSE* and CLARENCE C. GETTELMAN* 


Abstract. The accuracy of static-pressure 
measurement depends primarily upon ge- 
ometry of the sensing element, geometry 
of the probe support, proximity effects of 
adjacent sensing elements on each other, 
and the influence of the probe on flow 
conditions, 

In many jet engine applications the in- 
fluence of probe geometry and of proximity 
effects on accuracy may be small compared 
to the influence of the probe on flow condi- 
tions. Data are presented showing the mag- 
nitude of the geometry and proximity ef- 
fects for commonly used probes and their 
influence on flow conditions in circular 
ducts and jets. 


HE static pressure of a flowing 

fluid is measured by inserting into 
the stream a _ pressure-sensing body 
which is mounted on a support of 
suitable configuration. Of the many 
geometrical shapes used to sense static 
pressure, the three most common 
shapes are the Prandtl tube, the 
wedge, and the cone. The accuracy of 
these sensing elements is adequate as 
long as the probe support is far re- 
moved from the element. In many 
installations, however, the length in 
the direction of flow is limited and the 
probe support must be brought close 
to the sensing element. 

Fig. 1 shows the characteristics of 
three wedge-type  static-pressure 
probes: a spike-mounted wedge, one 
with a large hook support, and one 
with a small hook support.** Hook 
supports are used so that the probe 
can be rotated about an axis passing 
through the static pressure orifices. 
The small hook is the type commonly 
used in compressor research, where 
space is limited. The error in indica- 
ting free-stream static pressure is ex- 
pressed as a percentage of the velocity 
head and is plotted against Mach 


Advisory Committee for Aero- 
Lewis Flight Propulsion Labora- 
Ohio. 


*National 
nautics, 
tory, Cleveland 11, 


% Presented at the Seventh National Instrument 
Conference of the Instrument Society of America, 
Cleveland, Ohio, September 8-12, 1952. 
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Fig. 1. Effect of support geometry 


number. The velocity head used is the 
difference between total and static 
pressure. 

The spike-mounted wedge and the 
large hook-mounted wedge behave 
very well over the entire subsonic 
Mach number range, but the error of 
the small hook-mounted wedge _in- 
creases rapidly at the higher Mach 
numbers. At a Mach number of 0.9, 
the indication of the small hook- 
mounted wedge is seven per cent of ve- 
locity head and is approximately nine 
per cent higher than the indication of 
the spike-mounted wedge. Such errors 
are undesirable but must be contended 
with in installations that prohibit 
spike mounting or the use of the lar- 
ger hook-type probe. 

It should be pointed out that the 
error due to the support is present for 
all types of sensing elements and can 


**Gettelman, C. C., and Krause, L. N.: 
“Characteristics of a Wedge with Various 
Holder Configurations for Static-Pressure 
Measurements in Sub-Sonic Gas Streams.” 
NACA Research Memorandum’ E51G09, 
Sept. 1951. 


on static-pressure error of wedge-type probes. 


be many times greater than the error 
of the isolated sensing elements, as 
represented in this case by the spike- 
mounted design. 


Reproducibility of Probes 

The question is often asked, “How 
reproducible are the static-pressure 
probes?”, or, “If two probes were 
made from the same drawing, how 
would their characteristics compare?” 
The shaded area in Fig. 1 represents 
a composite plot of the performance 
of ten probes of the small hook type, 
all made from the same drawing. The 
spread in the data is fairly constant 
over the entire Mach number range 
and it can be seen that the error for 
a given probe of this type cen be pre- 
dicted to within one per cent of veloci- 
ty head. The same is true for most of 
the common static-pressure probes in 
use. 


Effect of Rakes 

For the case of a rake, where the 
support extends across the sensing 
element, the effect of the support is 
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even more pronounced*. Fig. 2 shows 
a cylindrical sensing tube with a cy- 
lindrical support. The static-pressure 
orifices are located four to six tube 
diameters from the nose. The error 
in indicating static pressure is plotted 
against distance from the orifices to 
the support, expressed in multiples of 
support diameter D. 

As the distance from the support 
decreases, the pressure indication in- 
creases, and the effect becomes greater 
with increasing Mach number. To re- 
duce the error due to the support to 
within one per cent of velocity head, 
the orifices should be at least ten sup- 
port diameters upstream from the 
suppert. 


Effect of Other Tubes Near Element 


Another source of error in static- 
pressure measurement occurs when 
other tubes are near the sensing ele- 
ment*. In many rake applications, 
large gradients necessitate placing 
total-pressure tubes, thermocouples, 
or other devices near static-pressure 
tubes on the same rake. Fig. 3 shows 
a cylindrical static-pressure sensing 
element of diameter d mounted on a 
cylindrical support of diameter D. The 
adjacent tubes flank either side of the 
sensing element. The error in static- 
pressure indication by the sensing ele- 
ment is plotted against the distance 
between tubes, measured in multiples 
of d, for several axial locations of the 
nose of the adjacent tubes. 

When the noses of the adjacent 
tubes are downstream of the static 
orifices, a positive error in the static- 
pressure indication is induced, and, 
when the noses of the adjacent tubes 
are upstream, a negative error is in- 
duced. This proximity effect becomes 
negligible when the tubes are five or 
more probe diameters apart. Also it 
may be noted that the proximity effect 
is negligible when the noses of the ad- 
jacent tubes are in line with the static 
orifices, as indicated by the curve 
x= GO. 

Although the curves of Fig. 3 are 
for a Mach number of 0.6, the conclu- 
sion that the effect is small for Y 
greater than 5 holds over the complete 
subsonic Mach number range. It may 
be noted that even at Y = 8 or 9, the 
probe has a positive error. This posi- 
tive error is due to the effect of the 
support shown previously in Fig. 2. 

The question might be asked, “Why 
not use the negative influence of the 
proximity effect to bring the error 
back to zero?” This technique is not 
practical because all the curves, at 
small values of Y, are very sensitive to 
changes in Mach number. At a Mach 
number of 0.9, the -1 per cent of ve- 
locity head error shown for Y = 1 
and X = -1 would become about -6 per 
cent of velocity head. Therefore, de- 
signs using small values of Y should 
be avoided. 


*Krause, Lioyd N.: ‘Effects of Pressure- 
Rake Design Parameters on Static-Pres- 
sure Measurement for Rakes used in Sub- 
sonic Free Jets... NACA Technical Note 
2520, Oct. 1951. 
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Fig. 2. Effect of support location on static-pressure error. 


Effect of Duct or Jet Boundaries 
Besides the errors inherent in the 
sensing elements themselves and those 
introduced by the proximity of other 
probes and of the support, additional 
errors are introduced by the presence 
of the boundaries of the duct or jet in 
which the probe is placed. The ex- 
ample shown in Fig. 4 illustrates this 


POSITIVE 
AS SHOWN — 


FLOW 


effect. In the upper part of the figure 
is shown a cylindrical sensing element 
with orifices located as indicated on 
the sketch. The sensing element has 
a cylindrical support of diameter d 
extending across a circular duct of 
diameter D. In the lower part of the 
figure the same probe is shown in- 
stalled in a circular jet. 
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Fig. 3. Effect of tube proximity on static-pressure error. 
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Now imagine that the diameter of 
the duct or jet, as the case might be, 
is very large compared to the diameter 
of the probe and that the total pres- 
sure far upstream of the probe and the 
static pressure far downstream of the 
probe both remain unchanged. Then 
the pressure indicated by the sensing 
element will be termed “pressure in an 
infinite stream.” Using this infinite- 
stream value as reference, we find 
that, when placing the probe in a duct 
of finite diameter, the probe indicates 
a pressure higher than the pressure 
in an infinite stream. 

When placed in an open jet, the 
probe indicates a pressure lower than 
the pressure in an infinite stream. The 
magnitude of this effect for the ex- 
ample chosen is shown on the graph 
in Fig. 4. The error plotted is the dif- 
ference between the indication of the 
probe when placed in a duct or jet 
and the indication of the probe when 
placed in an infinite stream. Along 
the X-axis is the ratio d/D of support 
diameter to duct or jet diameter. 

When d/D is less than 0.3 per cent, 
the indication of the probe in the duct 
or jet is within one per cent of the in- 
dication of the probe in an infinite 
stream. For a duct, as d/D increases, 
the probe error becomes greater than 
the infinite-stream value and, for a 
given value of d/D, the effect in- 
creases with increasing Mach number. 
For a jet, as d/D increases, the probe 
indication becomes less than the infi- 
nite stream value and, for a given 
value of d/D, the magnitude of the 
effect increases with increasing Mach 
number. 

Taking the example of a_ typical 
rake placed in an engine, the order of 
the error is five per cent at a Mach 
number of 0.8 and a diameter ratio of 
0.02. Taking the same example and 
placing the rake in an open jet, the 
probe would indicate a pressure three 
per cent lower than the infinite-stream 
value. The boundary effect is thus 
slightly greater for closed ducts than 
for free jets. The errors just quoted 
here are of equal or greater magni- 
tude than the other types of errors 
discussed previously; hence, the errors 
due to the presence of boundaries can- 
not be ignored. 


Reasons for High and Low Readings 


Now let us investigate why the 
probe reads high in the closed-duct 
case and why it reads low in an open 
jet. Let us first consider the circular 
duct. The drag of a cylinder extend- 
ing across a circular duct is equal 
to the change in total momentum 
across the cylinder. For one-dimen- 
sional flow, 

_ (1) 

Cylinder Drag Co gS = PA: 

(1 + y M’*) — PAs (1 + vy M*) 
where 

A is duct area 

Cp is drag coefficient 


q is 1/2 pV? 
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Fig. 4. 


S is frontal area of cylinder 

P is static pressure 

7 is ratio of specific heats 

M is Mach number 

Subscripts: 

, indicates conditions far upstream 
of cylinder 

: indicates conditions far down- 
stream of cylinder 

The continuity equation across the 

cylinder is 


P.M, [: } 


y-1 
P.M, 1 + —— 
2 


1 
2 
M; 


that the total 
pressure far upstream of the cylinder 


Using the restriction 
and the static pressure far down- 
stream of the cylinder are the same 
as when no cylinder was present in 
the duct, Equations 7 and 2 become 
(3) 

P, 
~~ (1 + 4s) — 

H 


and 


Effect of boundary geometry on static-pressure error. 


where 
H is total pressure, 
and the bars above the symbols denote 


conditions in the duct when no cylinder 
is present. 


Experimental Check of Equations 

To see if Equations 3 and 4 truly 
describe the change in flow conditions, 
an experiment was conducted to de- 
termine how the cylinder influences 
the pressure in a duct. Fig. 5 shows 
a cylinder of diameter d extending 
across a circular duct of diameter D. 
The measured wall static pressure, in 
inches of mercury, is plotted against 
axial location of the wall static-pres- 
sure orifice, measured in multiples of 
the duct diameter. 


The zero point of orifice location is 
the position of the cylinder in the duct. 
The lower line is the measured wall 
pressure when no cylinder is present 
in the stream. This line, for the ex- 
ample chosen, corresponds to a Mach 
number in the duct of approximately 


0.7. 

The three upper curves are the wall 
static pressures for three different 
sizes of cylinder. As the cylinder size 
increases, the wall pressure increases. 
The dashed curves are the wall pres- 
sures in a plane passing through the 
cylinder. The fluid in the plane of the 
cylinder stagnates as it approaches 
the cylinder, thus causing the static 
pressure to increase. 
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Downstream of the cylinder, the 
wall static pressures are the same re- 
gardless of cylinder size. Inserting 
the measured upstream pressure in- 
crease into Equations 3 and 4 for 
cylinder drag we can arrive at a drag 
coefficient of the cylinder, as plotted 
in Fig. 6. 

In Fig. 6, the drag coefficient Cy is 
plotted against Mach number. The dif- 
ferent symbols indicate three sizes 
of cylinder. The shaded area repre- 
sents the drag coefficients found in 
the literature for the Reynolds num- 
ber range used. Since the drag coef- 
ficients obtained by using Equations 
3 and 4 agree with the values obtained 
by other observers using other methods, 
we can now use the equation for drag 
and see what happens to flow condtiions 
upon the insertion of a cylinder in a 
duct. Fig. 7 shows the mass flow 
change, the Mach number change, and 
the static-pressure change, all plotted 
against 
(Drag Coefficient) x 

(Support Frontal Area) 





(Duct Area) 

The quantity (Support Area divided 
by Duct Area) is essentially the frac- 
tional blockage. 

As the product of the drag coeffici- 
ent and the fractional blockage is in- 
creased, the mass flow decreases (Fig. 
7a), the Mach number decreases (Fig. 
7b), and the static pressure increases 
(Fig. 7c). It will be noted that all of 
the curves are approximately directly 
proportional to the product of the drag 
coefficient and the fractional blockage. 
Fig. 7(c) agrees with the experiment- 
ally obtained results of the upper half 
of Fig. 4. 


How Changes in Flow Are Minimized 


We now see what we must do with 
our instrumentation so that flow con- 
ditions are changed as little as possi- 
ble by the presence of the cylinder in 
the duct. The product of the drag co- 
efficient and the fractional blockage 
should be minimized, so that we oper- 
ate on the low part of the curves in 
Fig. 6. This is especially true at the 
higher Mach numbers, where flow con- 
ditions are very sensitive to blockage 
by the probe. The fractional blockage 
is minimized by using supporting 
struts with low frontal area and the 
drag coefficient is reduced by making 
use of streamlined supports. 

We have now seen what happens to 
the flow in a closed duct when a cylin- 
drical probe support is inserted under 
special conditions. The same sort of 
reasoning applies in an open jet al- 
though, since flow areas cannot be de- 
fined so sharply, an analysis as simple 
as the one for the closed duct can no 
longer be made. 

In summary, it is evident that when- 
ever pressure probes are used, it is 
often inadequate to assume that they 
have little effect on flow conditions. 
Such an assumption is only true if the 
product of the drag coefficient and the 
fractional blockage is small. 
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DUCT DIAMETERS FROM CYLINDER LOCATION 


Fig. 5. Pressure distribution along circular duct. 
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Fig. 6. Drag coefficient of cylinder computed from formula for drag. 
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Fig. 7. Change in flow conditions in a circular duct due to insertion of a probe support. 
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Considerations ntering into the Selection of Probes for 


Pressure Measurement in Jet Engines * 


By CLARENCE C, GETTELMAN* and LLOYD N. KRAUSE* 


Abstract. This paper describes factors 
which enter into the selection of pressure 
sensing probes for jet engine research. 
These factors are total and static-pressure 
gradients, direction and curvature of flow, 
space limitations, stability of flow, and in- 
teraction of probe, support, and flow bound- 
aries. The relative importance of these vari- 
ables varies considerably in different parts 
of the engine. Additional factors which de- 
termine the selection of the pressure-meas- 
uring technique, such as the choice of a 
rake or a single element survey, are final 
performance variable desired, running time, 
cost, and complexity of the installation. 
For representative primary elements, data 
are given that afford a quantitative basis 
for selection of the most desirable pressure- 
measuring instrumentation. 


N engines, there are encountered 

wide variations in pressure, tem- 
perature, and flow velocity. The time- 
wise variations and the gradients in 
these variables affect the accuracy with 
which these variables can be measured 
and, therefore, in turn result in uncer- 
tainties in the final engine perform- 
ance variable being determined, such 
as thrust or efficiency. 


Aerodynamic conditions in the en- 
gine which determine the choice of 
probe are pressure gradients, direction 
of flow, space limitations (for example, 
size and shape of the duct), stability 
of flow, and interaction between pres- 
sure sensing element, sensing element 
support, adjacent sensing elements, and 
boundaries. 


Factors other than the engine con- 
ditions also influence the choice of in- 
strumentation. These are the final per- 
formance variable desired, accuracy 
required, complexity of installation, 
auxiliary apparatus required, available 
means of reducing data, running time, 
cost, and the technical level of operat- 
ing personnel. These factors will de- 
termine, for example, whether a single 
pressure-sensing element will be moved 
across the passage to get a continuous 
survey, or whether a rake will be used 
(that is, a number of sensing elements 
strategically placed in fixed positions). 

A bibliography on _ pressure-sensing 


for Aero- 
Labora- 


Advisory Committee 
Lewis Flight Propulsion 
Ohio. 


*National 
nautics, 
tory, Cleveland 11, 


%® Presented at the Seventh National Instrument 
Conference of the Instrument Society of America, 
Cleveland, Ohio, September 8-12, 1952. 
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Total head tube flow-angle characteristics. 


probes has been presented by Huston’. 
The presentation here is concerned 
with the relative merits of some of 
the better and more commonly-used 
pressure-and direction-measuring 
probes and with the corrections that 
must be applied to the probe indica- 
tions. It is convenient, generally, to 
express’ these corrections as a_per- 
centage of the velocity head, which is 
the difference between static and total 
pressure. Static pressure is the pres- 
sure sensed by an observer moving 
with the gas stream. Total pressure is 
defined as the pressure that would be 
obtained if the gas were brought to 
rest isentropically. 


Total Pressure Tubes in Inclined Flow 

A jet engine offers a variety of 
conditions under which total pressure 
must be measured. In the compressor, 
for instance, the flow direction may 
change as much as 45 degrees when 
altitude and rotor speed are changed. 
To measure total pressure under these 
varying conditions a total pressure 


tube must be continually aligned with 
the flow, or else be insensitive to the 
variations in flow angle. 


A simple square-ended tube at zero 
angle of attack indicates true total 
pressure at all subsonie speeds*.", At 
supersonic speeds, a square-ended tube 
at zero angle of attack indicates the 
pressure behind the normal shock to 
within 0.25 per cent of the velocity 
head‘. When a total-pressure probe is 
inclined at an angle to the direction of 
flow, these accuracies may no longer 
be maintained. 


Fig. 1. shows the flow angle char- 
acteristics of commonly used tota! head 
configurations. The simple square-end- 
ed tube provides total pressure indica- 
tion to within 0.25 per cent of the ve- 
lecity head at flow angles up to +10 
degrees. The shielded tube shown con- 
sists of a square-ended tube, surround- 
ed by a second tube with chamfered 
entrance and exit. This simple shield- 
ing results in a probe whose total pres- 
sure indication is good to 0.25 per cent 
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over an angle range of +30 degrees. 
A single tube, chamfered on the inside, 
with a ratio of I.D. to O.D. of 1 to 5 
and a 15-degree chamfer, has approxi- 
mately the same characteristics as the 
shielded tube. 


Still further improvement is obtain- 
ed with the conventional Kiel probe, 
which is similar to the shielded probe, 
except that the inside of the shield has 
a Venturi-type shape. The simple cyl- 
inder transverse to the airstream, with 
an orifice at the upstream stagnation 
point, has the poorest angle character- 
istics. The curves shown in Fig. 1 ap- 
ply at all subsonic speeds. At super- 
sonic speeds, the useful angle range 
of all these probes increases slightly 
as the Mach number increases‘. 


Total-Pressure Probes in 
Pressure Gradients 


Total pressure gradients in compres- 
sors and turbines are very severe. 
When a simple total pressure tube, 
with the axis in the direction of the 
airflow, is used in a total pressure 
gradient, the indicated pressure does 
not represent the pressure that exists 
on the centerline of the tube, but, rath- 
er, has a somewhat higher value, as 
indicated in Fig. 2a. Thus, the indi- 
cated pressure is equal to the pressure 
existing a distance 5 from the center- 
line of the probe, 5 being in the direc- 
tion of higher pressure. 


Several investigators’.® have deter- 
mined this displacement 6 and have 
found that it is a function of the ratio 
of the inside to outside tube diameters 
and that it is independent of the mag- 
nitude of the pressure gradient. Fig 2c 
shows data for a tube diameter ratio 
of 0.8 in an unbounded gradient. This 
diameter ratio is representative of nor- 
mal stock tubing. The data indicates 
that the displacement 6 is about 35 
per cent of the tube diameter, within 
5 per cent, at all subsonic speeds. 


For a cylindrical probe, with axis 
transverse to the airflow and located 
in an unbounded gradient, as indicated 
in Fig. 2b, there is also a displacement 
5, of larger magnitude than for the 
square-ended tube with axis parallel 
to the airflow. The displacement is of 
the order of 70 per cent of the cylinder 
diameter. However, there is reason to 
believe that the effect will change con- 
siderably with a change of boundary 
conditions. Consequently, the latter 
number cannot always be applied as a 
correction factor. The transverse-cyl- 
inder configuration has been used in 
water-cooled rake designs and has 
vielded, understandably, somewhat du- 
bious 2esults. 


The combination of a total head tube 
supported by a cylinder transverse to 
the airstream as represented in Fig. 3a 
has the characteristics shown in Fig. 
3b. The curve, representing the rela- 
tion of displacement of pressure, 4, in 
terms of support diameter, to length 
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of sensing element, becomes asympto- 
tic to one-tenth of the cylinder dia- 
meter at a length-to-diameter ratio of 
approximately 3. 


With this information, it has been 
possible to select optimum proportions 
for the design of a water-cooled rake 
shown in Fig. 3c. The rake body is 
formed of brass tubing and the sens- 
ing tube is copper. The leading edge of 
the sensing element tip is cooled by 
conduction from the base of the cone, 
which, in turn, is cooled by the water 
flowing through the main brass tube. 
This rake has been successfully used 
at temperatures of 3500° F, at a Mach 
number of 1, at sea level static pres- 
sure. 


Flow-Angle Measurements 

Flow-angle measurements are made 
by deliberately using probes in a posi- 
tion in which their indication is sensi- 
tive to flow angle. A pair of sensing 
elements is used in such a manner that 
they are affected oppositely by a change 
in flow direction. The differential pres- 
sure between the two sensing elements 
then becomes a sensitive indicator of 
flow direction. In the transverse cy]- 
inder shown in Fig. 4a, for instance, 
for the angle 6 indicated, the pressure 
P, is larger than P;. 


If 6 were reduced to zero, the differ- 
ence P;—P, would become zero. The 
claw, shown in Fig. 4b, works in 
much the same way. However, when 
there is a pressure gradient, the claw 
has an advantage over the cylinder 
because, by the use of small diameter 
tubing, the points at which P, and P, 
are sensed can be placed closer to- 
gether for the claw than for the trans- 
verse cylinder. 


The characteristics of the probes 
are given in Fig. 4c. The slope of each 
Vol. 9 
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Static-pressure sensing element characteristics. 


line appearing in Fig. 4c is an indi- 
cation of the sensitivity of the respec- 
tive probe for measuring angles at the 
Mach numbers indicated. The cylinders 
are the best; the claw and the wedge 
next in order. The angle sensitivities 
of all the probes increase as the Mach 
number increases, for a given pres- 
sure. 


Static-Pressure Measurements in 
Unbounded Streams 

In jet engine research, sensing static 
pressure is considerably more difficult 
than the measurement of total pres- 
sure or of flow-angle. The probes are 
more sensitive to flow-angle, and sup- 
port configurations may influence the 
results. The geometry of the passage 
with respect to the probe may also 
affect the results. 


In Fig. 5, three of the more common 
static-pressure sensing elements are 
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shown. The most common is the Prandtl 
tube, which has orifices at 5 diameters 
from the spherical nose and a support 
apout 15 diameters back from the static 
orifices. Two orifices, 180 degrees apart, 
are located in the positions shown on 
the figure. 


The wedge has an 8-degree included 
angle, and a length equal to three 
times the width W. The static taps 
are located 2%W back from the lead- 
ing edge. This configuration has been 
chosen because of its insensitivity to 
change in flow direction in the plane 
of the wedge as represented by changes 
in the angle 6. For alignment in a 
direction perpendicular to the plane 
of the wedge, the pressures on both 
faces of the wedge are measured and 
the probe rotated until the pressure 
difference is zero. 


The cone has a 10-degree included 
angle and the static taps are halfway 
between the base and the leading edge. 


The Prandtl tube indicates a static 
pressure which is low by about one 
per cent of the velocity head, the wedge 
indicates a static pressure which is 
low by approximately two per cent of 
the velocity head, and the cone indi- 
cates a static pressure which is high 
by about three per cent of the velocity 
head. The angle characteristics of these 
three sensing elements are given in 
Fig. 6. The wedge is least sensitive to 
changes in the flow angle @ shown in 
the figure. A 15-degree misalignment 
in 6 will cause a two per cent error 
in static pressure indication. 


The cone and the Prandtl tube are 
more sensitive to flow angle changes. 
The error is two per cent at approxi- 
mately 10 degrees for the cone, and is 
two per cent at approximately 7 de- 
grees for the Prandtl tube. The errors 
of these static pressure sensing ele- 
ments, due to their shape and to mis- 
alignment with the flow, are, however, 
small in comparison with those due to 
proximity of the sensing element to 
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Fig. 6. Angle characteristics of static-pressure sensing elements. 
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the support, to adjacent sensing ele- 
ments, and to flow boundaries’. 


Lewis Flight Propulsion Laboratory, 
National Advisory Committee for Aero- 
nautics, Cleveland, Ohio, September 
1952. 
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Tullahoma Section Organizes 


From left to right: Samuel Bryan, Treasurer; Edmond Phillips, Vice President; Orrin Greenwood, 
appointed member to Executive Committee; David Taylor, appointed member to Executive Committee, 
Bernard Artz, President; and Owedia Montgomery, Secretary. 


The newly formed Section of Tulla- 
homa, Tennessee held an organization- 
al meeting and elected the following 
officers: President, Bernard Artz; Vice 
President, Edmond Phillips; Secretary, 
Owedia Montgomery; and Treasurer, 
Samuel Bryan. Appointed members to 
the Executive Committee were Orrin 
Greenwood and David Taylor. 


A Charter presentation banquet and 
dance were held on August 21, 1953. 
Society President Porter Hart pre- 
sented the Charter. Also present were 
Technical Vice-President Warren Brand 
and Fred Lennon of the Cleveland Sec- 
tion. Tullahoma is the sixty-fourth Sec- 
tion to join ISA. 








EMPLOYMENT SERVICE 
Forward your letter to ISA 
1319 Allegheny Ave., 
Pittsburgh 338, Pa. 











OPTICS ENGINEER. Physicist with M.S. de- 
gree or equivalent in experience, to work in 
conjunction with group on design of optics for 
analytical instruments. The work would be in 
such fields as ruling and testing diffraction 
gratings, designing optics for direct reading 
emission spectrographs, and designing optical 
systems for such analytical instruments as 
monochromators, visible region spectrophotom- 
eters, flame photometers, and other instruments 
of this type. Location—Pittsburgh, Pennsylva- 
nia. Send resume with salary requirement to 
Box 837. 


SALES MANAGER. Leading nuclear instru- 
ment manufacturer desires sales manager. Must 
have sales experience in instrumentation. State 
age, experience, salary desired, and enclose 
photo with first communication. Location—Illi- 
nois. Box 838. 


ELECTRONICS ENGINEERS AND PHYSI- 
CISTS interested in research and development 
on trigger circuits and high speed sweeps. Op- 
portunity to do original work on transducer 
applications to specialized problems in shocks 
and detonations. Location—Maryland. Box 839. 


JUNIOR INSTRUMENT ENGINEER. New 
growing department opportunities. Duties in- 
clude instrument application for automatic proc- 
ess control, new instrument development work, 
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or instrament maintenance. Degree in M.E. or 
Ch. E. with a minimum of one (1) year experi- 
ence essential. Location—Northern New Jersey 
area. Please submit complete resume. Box 840. 


INSTRUMENT ENGINEER. Chemical or Pe- 
troleum Experience Valuable. Duties Encompass 
All Phases of Process Control and Instrument 
Development on Special Analysis Equipment. 
Employee to Assist in The Design of New In- 
strumentation for Pressure Reactions. New Pe- 
tro-Chemical Plant in Central Illinois. Salary 
Commensurate With Training and Experience. 
Box 841. 


INSTRUMENT ENGINEER. With several years 
experience in the design of small mechanisms, 
gear trains, capsules, bellows and other com- 
ponents for recording pressure, temperature, 
humidity and other physical phenomena. Lo- 
cation near Washington, D. C. This is not a 
defense job. Prefer college man but will con- 
sider the equivalent in experience. Box 842. 


INSTRUMENT MECHANICS—Men who are 
experienced with the calibration and mainte- 
nance of electrical and mechanical indicating 
and recording instruments and in the adjust- 
ment and maintenance of pneumatic and electric 
automatic controls associated with steam power 
plants. Candidates must be able to maintain and 
calibrate various types of indicating and record- 
ing thermometers, pyrometers, pressure gauges, 
vacuum gauges, draft gauges, liquid level gauges, 
flow meters, weighing devices, and transmitting 
and receiving devices for remote transmission of 
measurements. Candidates also must be capable 
of adjusting and maintaining automatic controls 
used in the regulation of liquid level, feed water 
flow, furnace combustion and draft, super-heat 
temperatures, and miscellaneous pressures, flows, 
and temperatures. Applicants with experience 
on Republic and Bailey automatic controls are 
desired. Salary is $4500 a year for 40 hour week. 
Liberal vacation leave, sick leave, and retirement 
benefits. Location—Tennessee. Box 843. 


General Relations 


Continued from page 1380 


It appears that the practice of the 
Executive Board in sending copies of 
its Minutes has aided considerably in 
keeping local sections informed of the 
National activities. Correspondence 
with the National Office and the Na- 
tional Officers was found to be quite 
satisfactory. The principal fact devel- 
oped by this survey was the definite 
need for a more satisfactory method of 
handling membership processing for 
new memberships and also for renew- 
als, as well as listing the subscriptions 
to “Instruments” magazine. As a result, 
there was recommended to the Execu- 
tive Board, and the Executive Board 
proceeded with the purchase of the 
necessary Address-O-Graph equipment 
to maintain its own mailing list and 
systems for processing memberships 
and it is fully expected that this will 
minimize the delays and the difficulties 
that have been experienced in the past 
in this important function. 


Toward the latter part of this year 
the question of possible advantages of 
incorporation of local sections was 
raised. As this is written a survey is 
being conducted of the degree to which 
our local sections are incorporated and 
the full results will be publicized for 
the guidance and information of all 
sections. 

Your Society is a dynamic, growing 
organization. The value that you as a 
member receive from your Society will 
largely depend on your activities as a 
member of the Society. Membership on 
the committees of this and other divi- 
sions is one of the best ways to serve 
and inquiries regarding committee 
membership are always welcome by the 
various Committee Chairmen or the 
Officers. 

We are looking forward to an even 
faster continued growth over the com- 
ing year with ever increasing service 
to you—our members. 

Respectfully submitted, 
Robert T. Sheen 

Vice President 

General Relations Division 


July 7, 1953. 
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measures, records and controls viscosity 





instantly, continuously, automatically! 


This unique electronic instrument—the Bendix Ultra-Viscoson—provides 


instant, continuous and automatic viscosity measurement of hundreds of 


Simple ... Flexible ... Reliable! 


No fnoving parts » Hermetically sealed 
probe « Operates in temperatures up 
to 650°F. and pressures of 1000 p.s.i. 
In addition to indicating viscosity, the Bendix Ultra-Viscoson can be (special units available for higher pres- 


fluid materials in any stage of processing. All you do to get an accurate 
viscosity check is look at the dial. And all you do to install it is insert the 
small, rugged probe—by means of threaded connections—in a pipeline, 


kettle, pressure vessel, fractionating tower or tank. 


connected directly to any standard recorder or recorder-controller to auto- sures) © Measures in milliseconds « 
matically record and control viscosity in continuous processes. Remote operation » Permanently: in- 
You'll realize substantial savings, too, with a Bendix Ultra-Viscoson on stalled probe « Easily combined with 
the job. It completely eliminates costly work stoppage, sample taking, remote recorder and automatic controls 
lengthy laboratory analyses and human error. Find out how you can e Multi-probe and automatic tempera- 
improve your operation with a Bendix Ultra-Viscoson. Write today for ture compensating systems available 


complete information. 


See the Ultra-Viscoson in operation at Booth 70-C, 8th National Instru- 
ment Conference & Exhibit, September 21-25, Hotel Sherman, Chicago. 


FOR FULL CINCINNATI DIVISION OF 


PARTICULARS E 
WRITE TO 203 W. 3rd Street, Cincinnati 2, Ohio ; AVIATION 
‘ ORATION 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 
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Here’s why it pays to know your 


B. C. TOVIG (center), Honeywell Supplies 
Man in the New York area, discusses the 
quality construction features of Brown du- 
plex thermocouple wire with George Arasz 
and John Carnemolla of Socony Vacuum Oil 

Yompany. The complete line of Brown ther- 
mocouple wire (bare and insulated, single 
conductor and duplex) and extension wires 
includes many new types, useful under all 
kinds of service conditions, and covering 
ambient temperatures from sub-zero to 
2000°F. 





In addition to expert assistance in specify- 
ing supply items for your own applications, 
the HSM Plan offers real convenience and 
economy for all your pyrometer supplies 
purchasing. Your local HSM Man will be 
glad to discuss the Plan in detail . . . and 
he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division,4482 Wayne Ave., 
Philadelphia 44, Pa. Stocking points in 
Philadelphia, Cleveland, Chicago, Atlanta, 
Houston, Los Angeles and San Francisco. 


HONEYWELL SUPPLIES MAN 


@ REFERENCE DATA: Write for Pyrometer Supplies 
Buyers’ Guide No. 100-4. 
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CYLINDER VALVE OPERATORS 


Demand for power-operated valve actuators is increasing because of 


conversion of many manual operations to instrument control, Cylinder- 


operated pneumatic and hydraulic actuators are (1) available in 


a wide range of sizes and pressure ratings, (2) explosion proof, 


and (3) adaptable to a variety of valves and to instrument control. 


i 
i 


EMAND for automatic and re- 
D mote control of large valves for 

pipelines and flow distribution 
systems is growing. In many instances 
it is more efficient to use conventional 
large-size valves (such as gate, plug, 
diaphragm, or butterfly valves) 
equipped with a power-operated mech- 
anism of some sort. As some valve 
manufacturers are not in a position to 
engineer and construct all types of ac- 
tuators which might be required, man- 
ufacturers of motors adaptable to valve 
actuation have developed complete pack- 
ages which can be installed on stand- 
ard valves. 

Valve actuators have become an im- 
portant, independent factor in the de- 
sign and study of instrument-controlled 
flow systems. Valve actuators can be 
divided into two major groups—rotary 
actuators and linear actuators. 

Rotary actuators are powered by con- 
ventional high-speed electric, pneumat- 
ic, or hydraulic motors which transmit 
their power to the valve stem through 
a gear train. These actuators, with fast 
moving motors, gears, bearings and 
other precision parts, although render- 
ing good service on some installations, 
are not satisfactory for many applica- 
tions because of (1) complexity of con- 
struction, (2) maintenance require- 
ments, and (3) difficulty of speed con- 
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trol, which is important for throttling 
control. 

As the movement of the stem of a 
gate or diaphragm valve is a relatively 
short straight-line motion, and as the 
movement of the plug- or butterfly- 
valve shank also can be accomplished 
by a pivoting straight-line motor, linear 
actuators have been developed. Linear 
actuators use straight-line motors, or 
cylinders. 

The pneumatic or hydraulic cyl- 
inder is a simple equipment, having 
only one relatively slow moving part— 
the piston. When properly built, a cyl- 
inder is completely reliable and re- 
quires a minimum of maintenance. As 
pneumatic or hydraulic cylinders are 
explosion proof, they can be used where 
electric motors are unacceptable. 

For operation of gate and diaphragm 
valves, a cylinder is installed by a sim- 
ple bracket on top of the valve, and 
the piston rod of the cylinder is con- 
nected by a coupling to the valve stem. 
The action is direct and no speed-reduc- 
tion mechanisms, bearings, or clutches 
are required te correlate the motion of 
the cylinder and the valve. 

Fig. 1 shows a pneumatic gate-valve 
actuator mounted on a 24-inch conven- 
tional gate valve. Fig. 2 shows instal- 
lation of a pneumatic valve actuator 
on a diaphragm valve. Similar assem- 
blies are used to connect the actuating 
cylinder to any type of sliding valves, 
such as pulp stock valves and sluice 
gates. 


————— For more information circle 106 on inquiry card. 
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Fig. 1. (L) 24-inch gate valve with hydraulic 
actuator, and Fig. 2. (R) Cylinder-operated dia- 
phragm valve. 


POWER REQUIREMENT 


The power required to operate a gate 
valve depends on the size, the make 
and type of valve, the line pressure 
(differential across the valve), the fluid 
handled, and the service required. As 
the load (L‘ depends mainly on the 
valve size and line pressure, a prac- 
tical formula which can be applied to 
a majority of gate valves of conven- 
tional design is: 


L (ibs.) K [(AP/3) + 600d] 
where A is area of valve, P is line 
pressure or differential across valve in 
psi., d is valve stem diameter in inches, 
and K is a service factor varying from 
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Fig. 3. (L) Plug-valve 
actuator — pendulum 
mounted, and Fig. 4. (R) 
Plug-valve actuator— 
trunion mounted. 


1 to 3, depending on valve type and con- 
dition, type of fluid, and service. 

The stem loading on a diaphragm 
valve (L) can be theoretically expressed 
as: 

L (\bs.) y 2) 
where D is diameter of valve opening 
in inches, P is line pressure in psi., 
and F is a factor due to stem frictions 
and stiffness of the diaphragm. 

Owing to the difficulty of determin- 
ing the exact values of D and F it is 
wise to get load requirement from the 
manufacturer of the diaphragm valve 
selected. When stem pull or push is 
known, selection of a linear valve ac- 
tuator is reduced to selection of a cyl- 
inder having a capacity equal to load 
and a stroke slightly longer than full 
stem travel required. The capacity of 
a cylinder equals its working area mul- 
tiplied by pressure of operating fluid, 
less friction losses. Most valve-actuator 
catalogs give capacity tables of stand- 
ard sizes; it is suggested that 25 to 40 
percent be allowed for miscellaneous 
losses when selecting proper size. 


(wD?/4) 


OPERATION OF PLUG VALVES 


For operation of plug valves, which 
require a 90-degree rotation of the valve 
stem, the power of the actuating cyl- 
inder is usually transmitted to the 
valve by one of the following methods: 

The cylinder can be installed rigidly 
on a heavy bracket, which is part of 
the valve itself, and the piston actuates 
a guided rack which turns a_ gear 
mounted on the valve stem. This type 
of valve actuator has to be made a part 
of the plug valve itself and consequently 
is used only when the manufacturer of 
the valve the engineering and 
building of the complete assembly at 
the factory. 

In many instances, particularly when 
plug valves are either already in serv- 
ice or where the valve desired is not 
conventionally supplied by the manu- 
facturer with actuator assembly, an in- 
dependert valve actuator is required. 
There are two types of “plug-valve ac- 
tuators” which can be procured inde- 
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pendently from the valve and installed 
on it without complicated engineering. 
One method is to connect the cylinder 
piston rod to the crank of the valve 
and suspend the cylinder from a pivot 
(Fig. 3) securely installed in the proper 
location. When the piston extends or 
retracts it turns the crank 90 degrees 
while the cylinder itself pivots slightly 
to permit this motion. On installations 
requiring the cylinder to be in horizon- 
tal position, it is conventional to sup- 
port the cylinder approximately at the 
center of gravity and a trunion mount- 
ing which permits the cylinder to pivot 
is recommended (Fig. 4). The disad- 
vantages of these two methods are (1) 
the framework required to support the 
actuating cylinder is often difficult to 
provide and (2) the necessity of using 
flexible hose to convey fluid to the pivot- 
ing cylinders may be objectionable. 


TANDEM-TYPE ACTUATORS 


The above considerations have led to 
the development of a new type of ac- 
tuator known as “tandem type.” This 
actuator (Fig. 5) consists of two cyl- 
inders mounted on each end of a rigid 
center frame, having piston rods joined 
by a special coupling. This coupling 
operates the stem-turning torque lever 
which slides between free moving rollers 
in the coupling. Both cylinders are 
piped together and work as one unit, 
transmitting their combined power to 
the torque lever. The balanced design, 
using two smaller cylinders rather than 
one larger one, delivers a constant 
torque to the plug valve stem and per- 
mits easy installation of the actuator 
assembly on the valve itself. If mount- 
ing directly on the valve is undesirable 
the actuator may be supported by 
clamping it to the pipe line on both 
sides of the valve or by mounting it on 
a simple outside support. This new 
“tandem type” plug valve actuator is 
fast becoming popular because of its 
simplicity, durability, and ease of in- 
stallation on existing plug valves. 

Other rotating valves, such as butter- 
fly valves, dampers, etc. can use the 
same type actuators as do conventional 
plug valves. 


ACTUATOR SELECTION 


In order to select a proper-size valve 
actuator it is necessary to know the 
torque required to turn the valve stem. 
Unlike gate valves, there are no theo- 
retical formulae available permitting a 
close evaluation of the torque required 
to turn a given plug valve. However, 
knowing that the valve manufacturer 
has taken into consideration all require- 
ments in selecting proper lever or gear- 
ing for manual operation of the valve, 
the following formulae, based on nor- 
mal hand effort permissible, can be 
used: 

For lever-operated valves: T 200 
x R, where T is torque required in inch 
pounds under maximum line pressure, 
and R is length of lever in inches. 

For gear-operated valves: T 35 
x Dx N, where D is wheel diameter in 


inches, and N is number of turns re- 
quired to open or close the valve. 

Values of R, D, and N usually are 
found in catalogs, provided the brand, 
type, and size of the valve is known. 

The capacity of a linear plug-valve 
actuator is represented by the formula: 

T Pxr 

where P is power delivered by the cyl- 
inder in lbs., and r is projected torque 
arm in inches, equal to half of the 
stroke of the cylinder. P equals the 
area of the piston multiplied by oper- 
ating pressure in psi. For tandem ac- 
tuators P equals the combined capacity 
of both cylinders. 

Capacities of commercial actuators 
are available in manufacturers’ cata- 
logs; the selection of actuator is re- 
duced to selection of proper actuating 
fluid and pressure. 


OPERATING FLUID AND CONTROLS 


To obtain the desired action of the 
linear actuator and the valve, it is 
necessary to select the proper operating 
fluid, pressure range, and control valve. 
Selection of the cylinder-operating fluid 
should be governed by the performance 
required of the line valve and the in- 
struments and controls to be used. 

Pneumatic actuators operated by 
compressed air or natural gas are used 
most frequently for valves that are to 
be either fully shut or open, for safety 


Fig. 5. “Tandem type” plug-valve actua- 
tor—rigid mounting on 8-inch plug valve. 


installations requiring a source of ac- 
cumulated or stored energy, and where 
high-precision throttling of the valve 
is not required. For two-position re- 
quirements (shut or open), pneumatic 
actuators are most efficient due to sim- 
plicity and large selection of control 
valves available. However, by using a 
differential-pressure system (introduc- 
ing a constant pre-set pressure on one 
side and modulating the pressure on 
the other side of the piston) a satis- 
factory throttling action also can be 
obtained. A certain amount of “jump- 
ing” or “hunting,” resulting from the 
resistance to free-floating motion cre- 
ated by the friction of the piston and 
stuffing box, can be expected from pneu- 
matically-operated cylinders. The cylin- 
der required for throttling action must 
be twice the normal size and may be- 
come impractical. In such cases, air/ 
hydraulic operation, as illustrated in 
Fig. 6, produces good results. Pneu- 
matic pressures of 50 to 150 psi. are 
most convenient to use because of avail- 
ability, great selection of cylinder-con- 
trolling valves made for this pressure 
range, relatively inexpensive piping, 
and general safety considerations. 
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Fig. 6. 
The four-way, power-operated valve (POV) 
phragm-operated instrument-air-actuated, 
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In order to transform “orders” given 
by instruments into appropriate valve- 
actuator motion, four-way pilot-oper- 
ated pneumatic valves with two or three 
positions are available. The pilot valves 
used are usually small, require small 
energy, and can be operated either by 
electric impulses or low-pressure in- 
strument air. The speed of motion of 
the pneumatic actuator is easily con- 
trollable by a globe or needle valve on 
the exhaust, or by simple speed-control 


Air/hydraulic pumping unit for 200- 
output. 


Fig. 8. 
or 400-psi. 


valves mounted in one or both cylinder 
pressure lines. 

Fig. 7 shows a successful application 
of pneumatic actuators with pilot con- 
trols and pressure accumulator used 
for automatic line valve shut-off in 
event of main line failure. On some 
installations solenoid-operated pilots 
were used to cause shut-off in event of 
both line failure and electric failure. 

Hydraulic pressure fluid is usually 
not as readily available as is compressed 
air or even natural gas and, except for 
water-work installations where static 
water pressure is always available, hy- 
draulic fluid is not used unless it pre- 
sents specific advantages. By using 
higher pressures up to 750 or 1000 psi., 
the physical size of the actuators is 
reduced in proportion to the increase 
in pressure. This is an advantage in 
crowded locations and where large ac- 
tuators are not economical. If a number 
of actuator-operated valves are close 
together, it is often economical to add 
a hydraulic-power-generating unit to 
reduce the size of all the actuators; 
the savings may more than pay for the 
power unit. 


Low-pressure instrument control of standard valve actuators. 
is controlled by small dia- 
3-way, 
valves (PV-1 and PV-2). Poppets FP-1 and FP-2 
PV-1 and PV-2) permit auxiliary hand operation. The same pilots can 
be used to operate two or more POV control valves and, consequently, 
two or more actuators. Pilots PV-1 and PV-2 can be electrically operated. 


Tank 
Fig. 7. 


hand poppets (FP-1 


normally-open pilot 
(in series with pilots 


rects 
main line valve. 


Another reason for selecting non- 
compressible hydraulic fluid in prefer- 
ence to compressible pneumatic fluid 
is that throttling operation can be ac- 
complished more positively with the 
former, and the actuating cylinder can 
be locked in any desired intermediary 
position simply by moving the four-way 
control valve to neutral, thus immobi- 
lizing the piston. 

Many varieties of four-way hydraulic 
control valves are available. Solenoid- 
operated or pilot-operated valves usu- 
ally are used in conjunction with instru- 
ment control. 


PuMPS 


The speed of motion of the hydraulic 
actuator is a function of the pump dis- 
placement; this is important in the 
selection of the power unit. 

Conventional hydraulic power units 
are of rotary type, using motor-driven 
pumps of constant or variable displace- 
ment. These power units are convenient 
and economical in plants where valve 
actuating controls are located close to 
the unit, and the operator can con- 
veniently start and stop the motor after 
having moved the valve actuators to 
proper position. 

For automatic instrument control of 
valves, or in remote locations, this is 
not convenient or practical; the recent- 
ly-perfected pneumatically-powered re- 
ciprocating hydraulic pumps (Fig. 8) 
are considered the best answer. These 
pumps can be operated by air or natural 
gas, are self-starting, and go into action 
automatically when the controlling 
ralves are shifted, permitting the fluid 
to flow. When the actuator reaches the 
end of the stroke, or when the control 
valve returns to neutral position, the 
pump reaches pre-set maximum output 
pressure and automatically stops. Con- 
trol of the speed of the pumps is simple, 
and the control of maximum output 
pressure fer a specific pump is reduced 
to the setting of the pneumatic regula- 
tor on the input air or gas line. The 
pumps are rugged, will hold pressure 
indefinitely, and are available with a 
wide range of output pressures and 
displacements. 

At the meeting of the Pacific Coast 
Gas Association held in Santa Barbara 
on May 138 and 14 of this year, F. M. 
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Automatic safety shut-off pneumatic actuators in event of 
line failure. Normal operation of actuator is by normally-open 3-way 
and FP-2). 
side of power piston in control valve POV is automatically bled through 
normally open poppet FP-2; pressure from the auxiliary pressure tank 
shifts the power piston, reversing control valve POV, which in turn di- 
the pressure to 


In event of main line failure, one 


opposite side of the actuator, closing the 


Partridge and G. C. Wilson of the 
Southern California Gas Company pre- 
sented a paper on “Positioning of Piston 
Operated Valves.” Their report illus- 
trates the reasons for selection of a cyl- 
inder-operated actuator and an air-hy- 
draulic (gas-operated) pump. They re- 
port that plug valves for line-pressure 
regulation originally were positioned by 
rotary actuators, using gas-operated air 
motors, which required the use of an 
“intermitter” and other complex con- 
trols. Although satisfactory results 
were obtained, there was room for im- 
provement. 

Electric-motor-driven actuators were 
used later; although performing better, 
these required complex electrical con- 
trols, resulting in high maintenance 
cost. 

After study and experimentation, it 
was found that the most satisfactory 
solution from the viewpoint of both 
satisfactory valve action and cost is 
use of a hydraulic cylinder actuator 
powered by a small, low-pressure re- 
ciprocating air/hydraulic pump (gas 
driven) and controlled by a small pilot- 
operated four-way hydraulic valve with 
neutral position, as in Fig. 9. The re- 
port states that this system has the 
following advantages: (1) Existing 
valves in service can be economically 
equipped with available cylinder-oper- 
ated actuators. (2) In event of failure 
of the actuating system, the valves re- 
main in operating position instead of 
fully closing or opening. (3) Use of 
hydraulic fluid protects the equipment, 
reduces maintenance, and improves 
throttling characteristics. (4) Use of 
conventional plug valves operated as 
described above eliminates complicated 
limiting stations. 
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this alcohol is considered not only a loss, but as a contribut- 
ing factor to the waste problem of the plant, continuous 
monitoring and control of alcohol loss may well be worth 
the cost of instrumentation. Fig. 1 illustrates one means of 
monitoring such alcohol loss in a column. A reference cham- 
ber on the left side of the column is continuously purged 
with steam. It consists of a condensing cup in which is im- 
mersed a resistance thermometer. The temperature of equi- 
librium of this resistance thermometer is, therefore, equal 
to the temperature of boiling pure condensate at the pres- 
sure that exists in the column. 

A resistance bulb is placed in the vapor space above the 
third tray of the extraction column. The vapor in this tray 
continuously condenses on the resistance bulb and main- 
tains the bulb at a temperature equal to the temperature 
of condensate at the existing pressures. If the composition 
of the condensate above the tray deviates from pure dis- 
tilled water (as it will whenever any alcohol is in the con- 
densate), a difference of temperature between the two bulbs 
occurs. The sensitivity of the device is shown in Fig. 2. 

A similar application which results in substantial savings 
is the continuous monitoring of the condensate from an 
evaporator when the condensate is used for boiler feed 
water. If some means is not provided for protecting the 
boiler from carryover from the evaporator, the condensate 
from the evaporator usually must be discharged to waste, 
thus causing increased flow of waste liquid from the plant. 
On the other hand, with proper protection by a continuous 
record of conductivity, it is possible to reuse this highly 
valuable condensate for boiler feed water. 


INSTRUMENTATION OF WASTE-TREATMENT PLANTS 


There is practically no unit operation that has not at one 
time or another been applied to the treatment of industrial 
waste. As any comprehensive discussion of the instrumenta- 
tion is beyond the scope of one article, the remainder of this 


article describes a few typical plants. 


Recovery of Solvents 
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The recovery of solvents from chemical and related 
processes not only reduces atmospheric pollution but 
also reduces over-all cost of plant operation. Typical ap- 
plications include (1) recovery of hydrocarbons from the 
drying inks on rotogravure presses, (2) recovery of solvents 
from shoe manufacture, (3) recovery of carbon bisulphide 
from viscose rayon manufacturing, and (4) recovery of 
acetic acid from the production of acetate rayon. 

Details of solvent-recovery systems are considered confi- 
dential and cannot be discussed in detail. Generally, the 
process consists of blowing the solvent-laden air through 
activated-carbon adsorbers (Fig. 3). The exhausted solvent- 
free air is blown to the atmosphere. At the end of an adsorb- 
ing period, steam is blown through the adsorber. The steam 
removes the solvents, which are concentrated in the steam 
condensate. The condensate is then passed into a separation 
system which may be a simple decanting operation or a 
complex system of fractionating columns. 

As soon as the adsorber is flushed free of solvent, it is 


| taken off the line and is usually placed in series with (and 


subsequent to) the active adsorber in the system. Thus 
the solvent-free air cools and drys the carbon black in the 


| reactivated adsorber and, towards the end of the cycle, as 


the carbon is cooled down and dried, it acts as a final polish- 
ing to remove last traces of the solvents. 

Instrumentation for such systems primarily consists of 
a flowmeter on the solvent-laden air, which measures the 
total air going to the adsorber. It is assumed that the con- 
centration of solvent in the air is such that after a certain 
preset number of cubic feet of air have passed through the 
adsorber, a regeneration cycle is instituted and carried out 


| by a cycle-timing device, which operates the various valves 


to initiate the steaming and subsequent cooling. So far 
as is known, the concentration of solvent in the air leaving 
the adsorber, as determined by thermal-conductivity instru- 
ments, has not been used to initiate the recycling operation. 





Other instruments used on solvent-recovery systems are | 
(1) a temperature controller on the air entering the ad- | 


sorbers, which maintains constant temperature by con- 
trolling the flow to cooling-water coils; (2) control of steam 
entering the adsorber during the stripping operation; (3) 
control of steam pressure in the adsorber controlling a 
relief line; and (4) temperature control on the water vapor 
mixture leaving the adsorber during the stripping period.!.2 


Treatment of Chromate and Sulphur 


Fig. 4 shows a flow diagram of a treatment system for 
mixed chromate and sulphur dyestuffs in the effluent from a 
textile plant. The process consists merely of reducing the 
pH of the dyestuff liquor to an optimum value for precipita- 
tion af the insoluble dyestuffs. In areas where natural gas 
is readily available, submerged combustion of natural gas 
yields carbon dioxide for such pH reduction at economical 
cost. The instrumentation consists essentially of a pH con- 
troller that maintains the dyestuff at a desired pH value by 
controlling the valve in the air line. A ratio flow controller 
measures the air being used and ratios the gas to it. The 
gases are held at a fixed ratio to air rather than air to 


gas because the gas responds more quickly. The process has | 


an additional advantage in that the submerged combustion 
provides necessary agitation to the process. 
Recovery of Black Liquor in Pulping 

The recovery systems for black liquor in pulping opera- 
tions have become so commonplace that few people think 
of the process of black-liquor evaporation, burning, and 
recausticizing as a waste-treatment method. This is one 
waste-treatment system which is profitable for the material 
recovered. 


AcID WASTES 


Control of the pH of treated acid and alkali wastes is 
seldom a serious problem. However, when these wastes con- 
tain substantial quantities of other materials such as waste 
pickle liquor, the problem is more difficult. Plants which 
are fortunate enough to have both acid and alkali wastes 
have found the system shown in Fig. 5 a convenient and 
economical way of blending their acid wastes. Government 
requirements on the pH of effluent material vary with the 
type of stream and the particular enforcing authority, but 
in most cases some reasonable latitude is allowed on pH 
of final effluent. The system in Fig. 5 is designed to main- 
tain the pH within the required band, but to allow varia- 
tions of pH within that band, depending upon the quantity 
of excess acid waste and excess alkali waste available. 

The acid wastes and alkali wastes are collected into sep- 
arate collection tanks. The discharge of acid waste is main- 
tained under control of the liquid-level controller in order 
to keep the level of the tank within reasonable bounds. A 
standard proportional level controller usually is used. The 
quantities of alkali wastes being discharged and blended 
with the acid wastes are controlled by the pH of the final 
mixed effluent. However, the control point of the pH con- 
troller is gradually varied by a pneumatic set line from 
the differential level transmitter, which sets the control 
point within the allowable band, depending upon the rela- 
tive quantities of acid and alkali in the tanks. For example, 
when there is a substantial excess of acid over alkali, the 
pH-controller control point is adjusted to its minimum 
value; when an excess of alkali exists, the control point is 
forced up to its maximum value; when the quantities of 
waste are approximately equal, the set point of the pH 
controller is at an approximately neutral condition. The 
additional controller consists of a liquid-level controller on 
the alkali waste tank, which permits the addition of make- 
up alkali if the balance between acid and alkali fails. 


PH CONTROL OF FLOCCULATION 


In addition to pH control for the correction of over-acid 
or over-alkaline conditions in industrial waste being dis- 
charged to a stream, pH control can be important also in 
a number of the biological and biochemical treatment meth- 
ods. Still more important is pH control on wastes which are 
dependent upon optimum flocculating conditions to achieve 
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Make sure that your air-operated instru- 
ments get the best in filtration equipment. 
Use MICRO-KLEAN, the modern micronic 
filter, to keep moisture, dirt and oil from 
harming your instruments and affecting 
their accuracy. MICRO-KLEAN’s double- 
capacity cartridge gives twice the effective 
cartridge life—and of course that cuts re- 
placement costs in half. 

You have a big investment in your in- 
struments—be certain that your invest- 
ment is protected. Let Cuno’s filtration 
engineers help you get the most out of 
your instruments in terms of accuracy and 
long life. Write for free copy of our MICRO- 
KLEAN Air Line Filter Bulletin. Cuno En- 
gineering Corporation, Dept.387 M South 
Vine Street, Meriden, Connecticut. 
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«Front and back views of an 
instrumentation cell indicate 
the exhaustive studies of 
bubble tray design made by 
C F Braun & Co, Alhambra, 
Calif., leading engineers and 
constructors for the petroleum, 
chemical and metals industries. 


As part of a series of critical tests in bubble 
tray development, at the C F Braun & Co 
Research Center, these Meriam Manometers 
secure the following vital information: 


1. Pressure differential across bubble trays. 
2. Depth of liquid on individual trays. 


If you require primary standards of measure- 
ment for pressure or flow of liquids or gases, 
there is a Meriam Instrument to do the job 
accurately, quickly and at low cost. We shall 
be glad to share our more than 40 years of 
experience in instrumentation with you. Ask 
for Catalog C-12. 
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solid removals. For example, the Gibbs unit has been used 
to remove suspended and dissolved materials such as fatty 
acids and waste fibers in paper-mill white-water systems. 
Successful operation of the Gibbs unit requires optimum 
flocculation and subsequent flotation of suspended particles 
on an upward-flowing gas stream. In several applications 
of the Gibbs unit, pH control has changed spotty operation 
to successful operation by providing optimum flocculating 
conditions at all times. 

The importance of pH in flocculation has been known for 
years, but pH control to obtain flocculation on either water 
or domestic sewage has appeared to be unimportant because 
both water and domestic sewage are relatively stable in pH. 
For this reason a treatment system determined by jar tests 
has yielded a satisfactory flocculation condition. However, 
with the new flocculating agents, some of which are critical 
in pH requirements, and with widely and rapidly varying 
feeds such as are found in industrial wastes, accurate auto- 
matic pH control of the material prior to flocculation is 
often necessary. 


ACTIVATED SLUDGE 

Treatment plants for materials containing large quanti 
ties of organic material use instrumentation similar to that 
of sewage-treatment plants. 

A common problem (with many solutions) is controlling 
the ratio of various treating chemicals to incoming or set- 
tled wastes. A standard ratio flow controller is usually the 
simplest solution when the treating chemical is a gas (in 
fairly substantial quantities) or a liquid reagent. Other 
solutions include speed-control of solution pumps or dry 
feeders by means of flow through primary measuring de- 
vices such as Venturi tubes or orifice plates. 

A familiar technique in the operation of activated-sludge 
plants, which has frequently been applied to treatment of 
organic materials, is shown in Fig. 6. If the quality of in- 
fluent raw sewage or industrial waste to an activated- 
sludge plant is fairly constant, adequate control of the 
activated-sludge process can be attained by ratioing the air 
and return sludge to the incoming raw sewage. This par- 
ticular system is characterized by the use of uniform-scale 
flow transmitters, which permit the use of wider rangeabil- 
ities than are conventionally applied to square-root meters. 

This system also provides the laboratory operator, who 
must determine the proper ratios of air to raw sewage and 
of air to sludge, with a continuous indication of the ratios 
being applied, as well as means for pneumatically setting 
the ratios from the board in the laboratory. 


OXIDATION-REDUCTION POTENTIAL 


Many treatment methods for liquid wastes are dependent 
upon chemical or biological treatments which involve oxida- 
tion or reduction; typical examples include the reduction 
of hexavalent chromium waste with ferrous sulphate, the 
oxidation of cyanide waste with chlorine, and the biological 
oxidation of phenols. Also, a number of organisms which 
are responsible for the digestion of organic materials have 
an optimum growth rate at specific oxidizing or reducing 
conditions. 

Oxidizing or reducing conditions can be measured, and 
often provide a controlling means. 

The measurement of oxidation-reduction potential is done 
by measuring the voltage generated by a noble-metal elec- 
trode, such as platinum, as compared to that generated by 
a standard electrode, such as a calomel electrode. The elec- 
trodes have a high impedance—on the order of 107 ohms. 
Reduced to its simplest terms, the voltage measured by such 
an electrode system immersed in a solution is a measure of 
a ratio of cations to anions. Thus pH, which measures the 
relative concentrations of hydrogen and hydroxyl] ions, may 
be considered a specialized case of oxidation-reduction po- 
tential. 

Oxidation-reduction potential is affected by temperature 
and by pH, as well as by the ratio of ions. 

The measurement has been used successfully for the 
determination of the end point of the ferrous-sulphate and 
chromium reaction® and extensive work is being done on 





its use in biological treatment methods. Reports have been 
made of its successful use in maintaining conditions in acti- 
vated-sludge plants! and on experimental work on some 
cannery waste.® 

Extreme care and caution should be exercised in inter- 
preting the raw measurement of oxidation-reduction po- 
tential. Also, the effect of a particular industrial waste on 
poisoning of electrodes should be evaluated. Measurement 
of oxidation-reduction potential should be considered also as 
a possible empirical measurement which can be used for con- 
trol during interim periods between laboratory analysis, 
even when it is not an exact control method. 


DISCUSSION 


McConnell, Dow Chemical: Why do many plants still use 
batch-treatment methods on industrial waste? 

Dobson: The pressure to use batch treatment of industrial 
wastes has been coming partly from the sanitary engineer- 
ing profession and from the local regulatory groups, many 
of whom feel that they cannot trust continuous operating 
plants to treat dangerous wastes. In the batch process they 
cal results of the treatment process in the laboratory, 
befv: 4uey open up the slush gates and discharge wastes 
to the stream. The result has been some expensive industrial 
waste-treatment plants, particularly in Eastern states where 
regulating statutes have been rigorously enforced. Batch- 
treatment plants are sometimes 10 times as expensive as 
continuous-treatment plants. Men who think in terms of 
continuous processing can make a substantial contribution 
in educating men who are not used to continuous processes 
and their advantages. 
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OPEN-HEARTH 


Continued from page 1371 


sired “sting-out” of gases through the wicket hole. Note 
that pressure is not adjusted to a specific theoretical fur- 
nace pressure value (such as plus 0.08-inch water) but to 
obtain a slight sting-out at the outgoing end of the furnace. 

The fourth knob (A-4) is used to set the total fuel re- 
quired. If the furnace is operating on both coke-oven gas 
and liquid fuel a turn of this knob sets the total fuel in- 
put as desired; the liquid fuel and gaseous fuel will change 
in proportion. 

Station A-5 indicates and adjusts the percent of total fuel 
to be made up with coke-oven gas. 

Station A-6 sets oxygen flow used for combustion. This 
station is equipped to operate on automatic or manual, as the 
operator desires. The combustion oxygen subtracts auto- 
matically from the combustion air supplied by the fan so 
as to maintain constant fuel-to-oxygen ratio from the fuel- 
air ratio control. Oxygen for carbon reduction is not sub- 
tracted from the combustion air. 


MANUAL CONSOLE STATIONS 


Fig. 4 shows the manual stations, which are on the right 
of the console and which are used if the operator desires 
to operate on a manual basis temporarily, or if servicing 
of automatic equipment requires manual operation. Station 
M-1 is used to set liquid-fuel flow; M-2 is for coke-oven gas; 
M-3 is for combustion air; M-4 sets the damper position 
manually. At the extreme right are push buttons for op- 
eration of the combustion-air fan from the operating floor. 
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For the Measurement of 
SOLAR RADIATION 
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radiation measurements at ninety-eight 
weather stations in the continental United 
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land, Caribbean Sea, and the Pacific 
Ocean. Sixty-two of these stations are 
under the direction of the United States 


Weather Bureau. 


The Eppley Pyrheliometer was adopted 
as standard equipment by the Weather 
Bureau after considerable experimenta- 
tion. It was found to be the best instru- 


ment so far tested by the Bureau. 


Used in conjunction with a suitable re- 
corder, the Eppley Pyrheliometer will 
provide an accurate and reliable record 
of total solar and sky radiation on a 
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precisely actuate 
Beckman Automatic Multiple 
Electrode Switch 


Featuring a stack of high insulation switches for connection of six 
electrodes to a single meter, this Beckman multiple switch is driven 
by a Barcol AYAG continuous duty reversible motor. For positive 
operation of your instruments, too, there’s a wide line of rugged, 
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Fig. 8. Combustion-air fan. 
| The light above the buttons is on when the combustion fan 
| is in operation. 
PANEL BOARD 
The panel board in the instrument house is a dull white 


| with black instruments. It is mounted on heavy springs to 


reduce vibrations. 

Fig. 5 is a rear view of the panel board, showing the to- 
talizers and regulators, pneumatic controls, and electric 
solenoids. The pneumatic terminal block simplifies the line 


| tracing, and all connections are stencilled, 


No fuel impulse lines enter the control house; all impulse 


| signals are pneumatic (except steam). After experiences 
| at our other locations with oil fires and gas explosions, we 
| decided that no fuel lines will enter any new instrument 
| control house. 


For arrangement purposes we developed a wooden panel 


| board with cardboard prints of the actual instrument size, 


and positioned them on the panel board to obtain several 
different arrangements. There were many ideas as to in- 


| strumentation arrangement. The conventional method is 


to locate indicators directly above the instrument which 
is recording the same utility. The instrument maintenance 
group felt that the conventional arrangement should be 


| adopted. From the operator’s viewpoint, however, it was 
| believed that the large indicating dials should be clustered 


in the center section of the board with the recording instru- 


| ments on either end (Fig. 6). The automatic section of the 
| outside console is in the center facing the board and the 


operators can quickly set the controls and glance at the 
indicator. 

The two center lower instruments are roof-temperature 
control and bath-temperature record. The roof-temperature 
control is a circular recording chart; the bath-temperature 
instrument is a strip chart; the bath-temperature instru- 
ment is the only strip chart on the panel board. We believe 
that 24-hour recording charts are better for our purpose 
because we scrutinize them daily for process control and 


Fig. 9. End view of furnace showing burner. 





frequently send them to the operating departments, calling 
attention to any irregularities in operation. 
The indicators directly above these recorders are for 
oil flow, gas flow, steam pressure, and air and fuel flow; 
above these are the clock, the oxygen-flow indicator, and 
the furnace-pressure indicator. These six indicators are 
equipped with two pointers—one is the “demand,” the other 
indicates the actual flow (except that for steam pressure). 
Thus the first helper and the combustion engineers on the 
floor can see if the furnace is getting the demand amount 
of the utility. If pointers do not coincide, there is a differ- 
ence between the demand and the delivery. The steam- 
pressure indicator also has two pointers; one indicates 
steam pressure at the burner at one end of the furnace, 
the other indicates pressure at the opposite burner, On 
both sides of this cluster arrangement of indicators are 
the oxygen-flow recorder, oil-flow, gas-flow, total air and 
fuel flow, furnace-pressure, liquid-fuel temerature, steam- 
flow, and checker-temperature instruments. We believe this 
arrangement is most beneficial to the operator. 


MANUAL REVERSAL STAND 

Fig. 7 is a close-up view of the manual reversal stand 
at the down-river end of the control house. It was decided 
that such installation be made for the two main utilities, 
liquid fuel, and atomizing steam, but not for coke-oven 
gas and oxygen because the furnace can operate without 
these two utilities in event of instrument failure. This sim- 
plifies the reversal stand. 


Fig. 10. Plug valves for coke- Fig. 11. “Rayotube” primary ele- 
oven gas. Oxygen valve is shown at ment for roof-temperature control. 
bottom. 


Beneath the operating floor, just beneath the reversal 
stand, is the liquid-fuel reheater. The large valves shown 
in Fig. 7 are for the steam; the smatler plug valves are for 
the liquid fuel. The liquid-fuel regulator with the air-cy]l- 
inder drive is seen at the left in Fig. 7. This regulator ac- 
tuates the fuel valve as demanded by the furnace operator 
or as required by the roof-temperature controller. 

The instrument to the left is the liquid-fuel meter. This 
is a fixed orifice-type design. Before adopting this meter it 
was used for several months on our No. 2 open-hearth fur- 
naces on both tar and fuel oil; we conducted several checks 
as to its accuracy, volumetrically as well as with a positive- 
displacement meter. Several of the devices were tested 
as much as a year prior to their acceptance by us; we gave 
the solenoid valves a five-year test within about three weeks’ 
time in our combustion calibration shop, 


COMBUSTION-AIR FAN 

Fig 8 shows the combustion-air fan, which is at ground 
level. It is equipped with a pneumatic-type drive cylinder. 
The jack handle for positioning the cylinder manually if 
necessary can be observed. This permits manual operation 
of the louvres which are at the outlet of the fan in the fan 
duct. The orifice installation for the combustion air is in a 
long length of pipe. 


THE FURNACE 
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FOUR GENERATIONS have relied upon the un- 
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It pays to specify 


BRISTOL 
CHARTS 


No instrument can be any more accurate than the 
chart on which it records. To insure the accuracy and 
readability of your Bristol instrument recordings, be 
sure you always have an adequate supply of genuine 
Bristol charts on hand 

We have recently expanded our engineering and 
production facilities for printing recorder charts for 
other instrument companies. Circular charts up to 18 
inches in diameter and strip charts up to 29% inches 
wide can now be produced for all types of special 
instruments, research instruments, and computors. 

Spec ial papers, suc h as wax coated, heat sensitive, 
chemically coated, smoke covered, and electrically 
sensitive papers can be handled on our new equip- 
ment. 

Our engineering service has also been expanded 
to help all instrument builders develop charts best 
suited for their particular needs. 

Write for free bulletin describing our complete 
line of charts, The Bristol] Company, 113 Bristol 
Road, Waterbury 20, Conn. 
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feet wide at centers. The bath area is about 1000 sq. ft. 
with 32-inch depth, which makes for a fast-working furnace. 

The five-door furnaces are equipped with motor drives 
for each door. The reversal] valves are on platforms at both 
ends of the furnace. Steps lead from the reversal-valve 
platform to the top of the roof. 

The burner (Fig. 9) is of the double-barreled design with 
the liquid fuel entering through the top water-cooled pipe 
and coke-oven gas and/or oxygen entering through the 
bottom pipe. Contrary to conventional arrangement the 
atomizer is located at the reversal platform, with one 
flexible hose conducting the atomized liquid fuel to the 
end of the burner, We have yet to evaluate whether this 
position is as satisfactory as locating the atomizer at the 
entrance end of the burner. The burner manipulator can 
adjust the burner up or down or in a plane parallel to 
the bath as the first helper desires. Once the burner is 
set, however, the first helpers change them very little. 
The burner is not yet connected to the coke-oven gas or 
the combustion oxygen. Note the piping used for water 
cooling of the burner. 

Fig. 10, which is a view of the rear side of the reversal 
valve platform shows the plug valve for coke-oven gas, 
which is driven with an air motor. Below it is the oxygen 
valve. 


PRIMARY ELEMENT FOR ROOF-TEMPERATURE CONTROL 


Fig. 11 shows the “Rayotube” installation on the roof 
of the furnace. The radiation unit is sighted on a closed- 
end target block. The other piping is for the furnace pres- 
sure impulse for which we now use a silicon-carbide block. 


Fig. 12. Part of a 
record showing flue 
temperature. 


The “Rayotube” is accessible from the platform. We use 
neither water nor compressed-air cooling. We only have 
the wires to measure the millivoltage generated from the 
thermopile. The “Rayotube” installation was used for about 
eight months at one of our other open-hearth shops before 
we decided to adopt it in this new shop. 

The furnace roofs are checked with an optical pyrometer 
at least every other heat. With an improved target block 
having a three-step provision for three separately sized 
disks we have been able to maintain operation of the roof- 
temperature control until the furnace is on outage for 
rebuild. 

There is considerable difference in opinions among com- 
bustion and instrument groups as to where the “Rayotube” 
should be located. We of the Pittsburgh Works have for 
some years standardized on the roof as the best location 
from the standpoint of continued operation and depend- 
ability. Some believe that fast changes in internal roof tem- 
perature cannot be picked up by this type of installation 
because of the temperature lag thru the disk, and the in- 
herent nature of silica brick in chemical reaction with 
iron oxide to reduce melting point. Practically, however, 
we believe that not less than 3000 deg. F. should be main- 
tained for maximum production rate, and we therefore 
accept any brick sloughing at this temperature as normal. 
Although we could operate at 2900 deg. F., production rate 
would suffer. The brick suppliers furnish siliea brick for 
3060-deg.-F. melting; thus we believe there is sufficient 
safety for 3000-deg. control temperature. 

CHECKER TEMPERATURE RECORDER 

Fig. 12 is a portion of a record of flue temperature, as 
taken from a six-point circular-chart recorder. The lower 
continuous line depicts the temperature of superheated 


steam for atomization. The furnaces are equipped with 





steam superheaters; we are not prepared to state whether 
they are of sufficient value to retain. After the furnace 
is in operation for a few weeks, there is a slow drop 
in the superheat temperature, and when the furnace is 
taken off for repairs we find that the superheater tubes 
are coated with dust from waste gases. Steam can be had 
at the burner at 130 psig. and with 50 degrees of superheat 
(400 deg. F. total temperature) without use of a super- 
heater. 

The upper continuous line around the chart represents 
stack temperature. This is from a thermocouple just after 
the main stack damper. It usually records at about 1250 F. 

We use thermocouples in the outlet flues for reversal 
control rather than radiation-type equipment sighted on 
the top of the checkers or other areas. We have had ex- 
cellent results with couples and feel that couples result 
in simpler maintenance, and are just as conducive to 
fuel economy and speed of operation, The crisscross lines 
represent the temperature of the couples in the outlet flues. 
This accounts for four temperature points of the six-point 
recorder. 

The radical lines from the center of the chart toward 
the outer portion are the measurement of the temperature 
difference of the incoming air affecting the couples on the 
one end of the furnace as compared to the temperature 
of the waste gases affecting the couple on the other end 
of the furnace. When this temperature difference reaches 
a predetermined setting, the instrument contacts initiate 
the reversal sequence. We believe this to be the first open- 


Fig. 13. Part of a 
fuel-air ratio chart. 


hearth furnace equipped with this type of instrument. We 
experimented with this instrument for some time before 
we adopted it for use. We find it easy to inspect, particu- 
larly as the furnaces become old, and can determine just 
what is happening in the furnace system. 

There is a high-temperature point on the couples meas- 
uring the temperature of the waste gases coming from 
the checkers so that in event of an overheated condition 
at the exit flue, it initiates the reversal. 


FUEL-AIR KATIO CONTROL 

Fig. 13 is a portion of the fuel-air ratio chart from a 
furnace. Note that the air follows the fuel consumption 
closely. We are not prepared to say much about the ad- 
vantages of the fuel-air ratio; we believe it has merit 
and, as mentioned previously, when oxygen is used for 
combustion this oxygen quantity is automatically sub- 
tracted from the air so that the total oxygen being sup- 
plied for the fuel remains constant. No provision was made 
to automatically reduce or increase the air when gases 
are evolved from the bath of the furnace; such controls, 
if feasible, are for the future. The first helpers now use 
the fuel-air ratio control continually. We expect to study 
fuel-air ratio effects more carefully. Analysis with orsat 
at varying rates of fuel flow indicates that the fuel-air 
ratio control works satisfactorily. 


FURNACE PRESSURE CONTROL 

Fig. 14 is a portion of a chart illustrating the type of 
furnace pressure control which is secured from one of the 
larger furnaces. There was more concern with this func- 
tion than with any other in the furnace operation. The 
possibility of installing an electric ‘precipitator on the 
waste-gas system of one furnace (as an experiment to 
reduce the emission of dust) necessitated that the stack 
damper be tight fitting so that the waste gases could be 
passed either through the precipitator or direct to the 
stack. This required that the valve be a sealing type. For 
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simplified maintenance it was decided that the same type 
of valve used for reversal be adopted. As a result the stack 
control valve was much heavier than originally anticipated; 
this valve with water coolers weighs about 5500 lbs. To 
move this valve on a sliding surface for pressure control 
of the furnace was a challenge to the instrument designer. 

It was decided also to install stacks which would be 
sufficiently high for all purposes of furnace drafting and 
to provide maximum draft so that waste gases could be 
taken thru the furnaces even though the checkers were 
badly plugged. In our other shops, with the use of tar 
fuel particularly, it has been found that the checkers 
plugged fairly rapidly; many times the furnace must be 
taken on outage due to plugged checkers rather than roof 
failure. Also, early plugging of the checkers caused shorter 
roof life. Therefore, although calculations indicated about 
220-ft. stacks, it was decided to install 250-ft. stacks. This 
excessively high draft plus the heavy damper required a 
control job that offered more problems than any other which 
was installed previously. After much experimentation a 
satisfactory furnace pressure control was evolved. 

Addition of ore or hot metal to a furnace bath some- 
times causes the furnace to kick violently. The use of the 
blow position from the panel board gives us an excellent 
fast purge of the furnace gases with the high stack, Such 
furnace operation is hazardous; we feel that we have the 
best method of quick purging. Despite the 5500-lb. damper, 
the control band is very narrow—plus or minus 0.005 inch 
water (Fig. 14). 


Fig. 14. Portion of 
a chart of furnace 


4 ‘ 1 pressure, 
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DAMPER CONTROL 


Fig. 15 illustrates the “jacking” cylinder in combination 
with the receiving regulator which controls the damper 
positioning to obtain steady furnace pressure. The jacking 
cylinder permits a wide-open damper when necessary, and 
is pneumatically operated when the “blow position” is used 
on the operator’s console. 

The compressed air for these automatic controls is 
equipped with “Condensifilters” followed by a “Lectrodryer” 
which dries the air to about minus 30 deg. F. This eliminates 
freezing of the compressed air lines during winter as well 
as accumulation of water in summer. 

The open hearths are supplied with either fuel oil or 
residual tar from main storage tanks. The main tar and 
fuel-oil lines are equipped with sectionalized temperature 
control for pumping conditions because both liquid fuel 
lines are of considerable length (6600 ft., both feed and 
return piping). A viscosity pilot control plant is provided 
for both the fuel oil and tar lines. This makes it possible 
to determine readily the temperature of the fuel for the 
desired viscosity which is to be maintained at the furnace 
burner. This is believed necessary because oil is received 
by barge and comes in deliveries from 300,000 to 1,500,000 
gallons, and any oil receipts which would have an appreci- 
able change in viscosity may materially affect the atomi- 
zation and proper combustion in the furnace body, There- 
fore, by the use of this pilot viscosity control plant, the 
temperature control at each furnace can maintain rela- 
tively close check on viscosity corresponding to the tem- 
perature indicated for the fixed viscosity at the pilot plant. 

In both the main tar and oil lines, metering is installed 
for the total fuel used at the eleven furnaces. Two primary 
elements record results on a single receiving recorder, one 
record indicating feed flow and the other indicating return 
flow. The integrators on the receivers are designed to in- 
tegrate the difference between these two flows. This gives 
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HICKOK uniform scale 250 degree arc-angle instruments have more 
practical usefulness than other electrical instruments. A HICKOK 250 
degree arc instrument in a 3'/2 inch size has a scale length equal to 
that of a conventional 6 inch meter. 

All DC types can be furnished accurate to either 1% or 2% of 
full scale deflecticn. AC rectifier types are also available. 

These long-scale instruments are as accurate as standard panel 
mount types of equal size. The HICKOK 250 degree internal pivot 
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SLACK-TUBE 
MANOMETER 


Just roll it up 
and tuck it away! 


®@ Scale—convexed spring steel—holds 
Slack-Tube rigid for convenient use and easy 
reading—regordless of length—yet permits 
rolling into small space for pocket or service 
kit 

®@ Zero Adjustment—easily obtained by slid- 
ing spring-steel scole in lipped saddle. 


®@ Connections—'e" pipe thread openings and 
rubber tubing adapters provided. 


®@ Tough Vinyl Plastic Body — will serve for 
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odjustment 


M Extremely Accurate Easy to read 
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For 
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Marsh Instruments and 
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Standard of Accuracy”. 
There is a Marsh for 
every service. 


Ask for this new catalog... 
It covers your instrument 
requirements. 


MARSH INSTRUMENT CO., 
Sales affitiate of Jas. P. Marsh Corperation, 


Dept. 42, Skokie, Ill. Export Dept., 3501 Howard St., Skokie, III. 
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the net consumption used in all the furnaces. Neither these 
meters nor the viscosity control have yet been completed. 

Several interesting and diffieult problems were encoun- 
tered in the operation of the automatic combustion control. 
The faults seldom were in the controllers. However, their 
function did not, at times, give the anticipated results. This 
led to considerable testing and checking of the various 
parts of the furnaces and the results often surprised us. 
For example, in the efforts to solve the operation of the 
furnace pressure controls it was suspected that one of 
the contributing factors to the variation in furnace pressure 
was combustion in the large furnace combustion chamber. 
A draft gage installed on the impulse line from the roof 
of the furnace indicated fluctuations of 0.06-inch water with 
about 0.5-second frequency. Checks made on smaller 220-ton 
furnaces with 180-ft. stacks indicated furnace-pressure 
fluctuations of not more than 0.02-inch water, We had never 
known there were such fluctuations. It was believed that 
either an undetectable variation in fuel input or a varia- 
tion in combustion air input, or the combustion itself was 
contributing to this fluctuation in the furnace pressure. 
However, we shut off all the fuel and air to the furnace 
and received the same fluctuation. We have not as yet been 
able to explain this phenomenon, but we do know that 
automatic control operation alleviates this fluctuation from 
the furnace body. 








= 
Fig. 15. Furnace- 
pressure control. 








DISCUSSION BY W. H. STEWART 


_ I will confine my discussion to the problems involved 
in measuring furnace pressure. 

We measured furnace pressure with a graded Type D-176 
Hagan transmitter. This transmitter is a diaphragm-type 
pressure converter that was calibrated to convert a furnace- 
pressure range of minus 0.05 inch to plus 0.15 inch water 
into a 0 to 60 psig. pneumatic signal. This signal then was 
transmitted to the furnace-pressure recorder and also used 
for intelligence in the control system. We expected the 
control system to maintain furnace pressure within plus 
or minus 0.003-inch water column. The first indication that 
this might be difficult showed up when the transmitter and 
recorder were calibrated and placed in operation on the 
first furnace. 

We discovered that with the stack damper blocked and 
with a fixed fuel and air flow, furnace pulsations were 
greater than 0.05-inch water and produced a furnace-pres- 
sure record with a solid ink band with a width equal to 
25 percent of the chart range if no dampening were used 
in the recorder. The magnitude and regularity of the pul- 
sations seemed unusual. 

Although dampening a recorder is a legitimate method 
of producing a readable record of a pulsating pressure 
measurement, the dampening required would have made 
the recorder too slow for faithful recording of furnace- 
pressure transients. 

The second problem arising from the furnace pulsations 
affected calibration of the control equipment. It was im- 
possible to take advantage of the maximum speed of re- 
sponse in the control system without having the controls 
trying to correct for furnace pulsations. This meant slow- 











A desert location might keep 
moisture out of instrument systems . . . 


Kemp Dynamic Dryers do it cheaper, better, 
more easily! For as little as 4 ¢ per mcf (including 
cost of labor, materials, capital investment), Kemp 
dries air, gases or liquids to sub-zero dew points. 
Performance to your specifications guaranteed. 
Write today for Bulletin D-29 to find out how Kemp 
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Mfg. Co.,405 E. Oliver St., Baltimore 2, Maryland. 
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Act as broad band receiver 
from 10 mc to 21,000 me 
Observe and measure harmonic 
frequency differences 
Measure band width of 
microwave cavities 
Calibrate microwave oscilla- 
tors and preselectors 


Polarad 


Hectronits Corporation 


Polarad Electronics Corporation 
- 100 Metropolitan Avenue, Brooklyn 11, N. Y. 


REPRESENTATIVES: Albuquerque - 


Fort Worth - Kansas City - Los Angeles - 


Atlante + Boston + Chicago + Cleveland + 


New York » Ontario » Philadelphia + 


San Francisco +» Seattle - Syracuse 


nore information 


e 126 on inquiry card, 


September 1953—Instruments—Page 1405 





ing the control system and making it insensitive to the 

TEMPERATURE pulsations which, in turn, sacrificed quality of regulation. 
We were interested in learning more about furnace pul- 

RECORDERS sations. Pressure checks at several points indicated that 


the entire open-hearth system was subject to pulsation of 
some sort. The possibility of burner performance as a 
contributing factor was eliminated by shutting off fuel 
oil, atomizing steam, and combustion air, and then finding 
the furnace pulsations almost unchanged. 

We finally decided to measure the pulsations with a 
3rush Equipment Company Recording Oscillograph. This 
was complicated by the fact that, although strain-gage 
pickups are readily available for measuring the 0 to 60 
psig. D-machine output, no pickup is made for measuring 
static pressure changes of 0.1-inch water or less. The Hagan 

. Corporation then developed and built a high-speed electronic 
to avoid lost profits pickup that proved successful for measuring the furnace 


pulsations. 


Accurate Foxboro Temperature Recorders give you a Static pressure pulsations measured at the base of the 
minute-by-minute report of process conditions — an stack had a maximum amplitude of 0.1-inch water. The 
~ sterner gacrer ng tates isnt ai a pulsations are erratic and do not seem to have correlation 
permitting samatiiins ts be entlle balleve with furnace pulsations, The static pressure was approxi- 
costly trouble starts. mately minus 2 inches of water. The furnace-pulsation 

record showed a regular pulsation of fairly constant ampli- 


Available with vapor pressure, gas pressure, or liquid : : 
tude having a frequency of one-third cycle per second. 


expansion type systems. Choice of 50 standard bulbs; 700 
chart ranges and scales from —450° to -+-1000 am The feeler-line pressure was measured with the Hagan 
Round or rectangular sce for all operating concions. high-speed electronic pickup and was measured close to 
Exclusive Foxboro design and construction advantages ag: 0h eee Shaw ioc Slain. 2 f has : A 
detailed in Bulletin 447. (Temperature indicators and the machine. ere was a large amount of hash or noise 
controllers also available.) Write The Foxboro Company, in the feeler line. It is extremely erratic, with a frequency 
469 Norfolk St., Foxboro, Mass. that seems to vary between ten to fifteen cycles per scond. 

The D machine filtered the hash and reproduced a smooth 


TEMPERATURE pressure signal. 

Tee) 1014-35 Comparison checks made with manometers between fur- 
naces in the new shop and furnaces in the older shop indi- 
cated that the pulsations in the new furnaces have an 
amplitude five to ten times greater than the pulsations in 
the older furnaces. 

To restate the conditions that created a problem for both 
The new Ametron recording and controlling furnace pressure: The furnaces 
: have regular pulsations, which have a frequency within 
ANALOG DATA RECORDER the maximum speed of the control equipment, and the am- 
plitude of the pulsations is five to ten times greater than 

simplifies exact measurement the desired furnace-pressure chart band-width. 
and numerical printing of A satisfactory solution has been worked out to provide 
a readable chart record, as well as a high degree of control 
werent performance. Bob Lambert has covered the final arrange- 
° ment of the control rigging that produced this chart, but 
PRESSURE it took more than a satisfactory damper rig. The rest of 
. the story is this: We installed a low-pass filter in the output 


TURE 
— ; many Analog quantities 


VOLTAGE - ; signal of the D machine or furnace-pressure transmitter 
I % in such a manner that it reduced the amplitude of the 
° pulsations without interfering with furnace-pressure tran- 
CURRENT sients. We have not tried to explain the source or cause of 

© the pulsations and we cannot make predictions at this time. 
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Precise 


TEMPERATURE 
~~ DOUBLE VALUE WEA SUREMENTS 


> CONO AIRPAK 


—REGULATES 
Gentes boat —FILTERS 


ORPWELL 


IN A SINGLE UNIT 


The advantages of a high 
quality large capacity 
reducing valve with safety 
relief, and an efficient air filter, are combined in a 
single compact unit. Save — and installation costs - : ; 
by eliminating the use of separate units. Pressure ... with the Rubicon 
gauge can be mounted integrally. Construction is MUELLER BRIDGE 
rugged, corrosive resistant and long lasting. Available 
in a variety of ranges and dripwell om yoann for A highly accurate and specialized form of the Wheatstone 
production equipment, instruments anc controls, bridge designed expressly for precise resistance ther- 
spraying equipment, and pneumatic gauges. W rite for mometry with three- or four-lead thermometers and for 
BULLETIN 4.1 to get full details. the measurement of other similar resistors within its range. 
@ Wide range: 0 to 141.1110 ohms in increments of 0.0001 
ohm 


> bio ded @ Unity ratio with provision for convenient checking and 
~ Precise adjustment of ratio arms 


2100 ARCH ST. aii 
PHILADELPHIA 3, PA. - @ Built-in mercury commutator for lead resistance com- 


pensation 
Sub-panel switch construction 


Built-in plug and block assembly for conveniently check- 
ing ratio, bridge zero and thermometer resistance with 
no disturbance of external bridge connections 


Described in Bulletin 100 


it’s the 
Quality microphone manufactur- 
ers use Cannon XL connectors 
as standard equipment. Designed 
for microphones, amplifiers, tape 
recorders, and similar applica- 
tions, the moderately priced XL 
series incorporates many Cannon 


quality features—including full- ith th , 
floating socket contacts for per- - ++ with the Rubicon 


fect alignment and positive en- ‘ PORTABLE PRECISION POTENTIOMETER 
gagement. 


XL connectors are available in * 
14 shell designs in plugs and re- . High-sensitivity, sturdy, built in Pointerlite galvanometer— 
eptacles. ;: TT ‘ith th ri “lusive permits balancing to within 2 microvolts in low resistance 
cep acies, a wi e exciusive circuits 
— -to-release latchlock. 1,400 v Completely self-contained assembly—no external acces- 
and 1,600 v ac maximum flash- sories except the thermocouple circuit 
over. Two insert arrangements y Two ranges —O to 16.1 and O to 161 millivolts —readabie 
available—three 15 a or four 10a to within 2 and 20 microvolts respectively 
contacts. Sturdy, compact construction for long dependable service 


A two-dial instrument of exceptional! accuracy and sensitivity. 


Available from Cannon's franchised dis- Described in Bulletin 270 
tributors or any recognized radio parts 
distributor. Write for new XL Bulletin. 


x % ¥ » 
CANNON ELECTRIC RUBICON COMPANY 
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Engineers 


attending ¥ the 


NATIONAL 
INSTRUMENT 
CONFERENCE 


Chicago September 21-25, 1953 


You are invited to visit 
the Hughes Exhibit, 
Booth 281, Sixth Floor, 
Hotel Sherman 


Accomplishments of Hughes 
Research and Development Lab- 
oratories in the field of airborne 
electronic digital computers for 
automatic controls are leading to 
applications of these techniques 
to business data handling systems 
and other commerc ial proc essing 
equipment. 


These include such fields as Busi- 
ness Applications Analysis, Digi- 
tal Computer Circuitry, Logical 
Design, Input-Output Conversion 
Equipment, Programming, Min- 
laturization, Magnetic Recording, 
Diode Applications, Transistor 
and Magnetic Component De- 
velopment, Equipment Design 
and other allied phases. 


RESEARCH 
AND DEVELOPMENT 
LABORATORIES 


Scientific and Engineering Staff 


CULVER CITY 
LOS ANGELES COUNTY 


CALIFORNIA 
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TESTING ELECTRICAL INSTRUMENTS 


Continued from page 1363 
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Fig. 4. Arrangement for alternating-voltage and Paitin by current testing. 


with a 15-ampere 0.01l-ohm or 15-am- 
pere 0.l-ohm section. Some commer- 
cially-available shunts have a drop of 
0.15 volt and others of 1.5 volts between 
the potential terminals when carrying 
rated current. This is one of the rea- 
sons for selecting a two-range 0.161- 
volt and 1.61-volt potentiometer. 

As variable resistance at contacts 
causes annoying fluctuations in low- 
voltage, low-resistance, or high-current 
circuits, it is essential that all electrical 
contacts be kept clean and be of the 
best grade of material. 

Test oF D-c. VOLTMETERS 

A voltage ratio box (volt box) in 
conjunction with a_ potentiometer is 
necessary for testing d-c. voltmeters 
having ranges higher than 1.5 volts. 
A definite and known fraction of the 
total voltage applied to the terminals 
of the instrument is measured at the 
low side of the volt box by means of 
the potentiometer. 

A suggested direct-voltage arrange- 
ment is shown in Fig. 2. Notice that 
the high side of the volt box is con- 
nected in parallel with the instrument. 
It is desirable to connect a voltmeter 
under test having a range of 100 volts 


or one having a range of 150 volts in 
parallel with the 150-volt range of the 
volt box, so that at full-scale deflection 
of the instrument pointer the potenti- 
ometer will read approximately 1.0 or 
1.5 volts respectively. A correspond- 
ingly desirable selection should be made 
for other instrument and_ volt-box 
ranges. For each point tested the volt- 
age V indicated by the instrument point- 
er will be determined by the formula 
V = NE, where N is the actual ratio 
and E the voltage at the X terminals 
of the potentiometer. 

For voltage ranges less than 1.5 
volts the instrument with its leads 
and the X terminals of the potentiom- 
eter should be connected in parallel 
across a low-voltage source. This source 
may be the voltage drop across a re- 
sistor in which the current is con- 
trolled by the direct-current controls 
shown in Fig. 1. In this case V=E 
provided that no corrections need be 
applied. 

TESTS ON REVERSED DIRECT CURRENT 

The direct-current and direct-voltage 
circuits illustrated in Figs. 1, 2, and 3 
serve for testing ammeters, voltmeters, 
and wattmeters of electrodynamic or 





thermocouple types on reversed direct 
current. In such a test, a reading is 
taken for current in one direction and 
is averaged with a second reading for 
current in the opposite direction, there- 
by minimizing the effects of residual 
and stray magnetic fields. The direction 
of current in the instrument is reversed 
after each reading by means of a re- 
versing switch. In general, this method 
which makes use of a_ potentiometer 
gives more accurate results than a sim- 
ple a-c. test. 

A phantom-loading method is em- 
ployed in testing wattmeters on re- 
versed direct current. In this method 
separate sources of voltage serve to 
energize the voltage and current cir- 
cuits of the instrument (see Fig. 3). 
Since the two sources are required to 
supply only the losses in the instrument 
and test equipment, they need not be 
large sources of power. The voltage 
coil of the instrument and the volt box 
in parallel are connected to the direct- 
voltage terminals. The current coil and 
an appropriate range of the multi-range 
shunt in series are connected to the 
direct-current terminals. The potenti- 
ometer in conjunction with the volt 
box and the voltage controls are used 
to set the voltgge to the desired value. 
Then the current is adjusted by means 
of the current controls to give the de- 
sired pointer deflection of the watt- 
meter, and the same potentiometer is 
switched over to measure the JR drop 
across the shunt. If the wattmeter has 
a compensating coil, the switch on the 
instrument should be in the uncom- 
pensated position when the instrument 
is tested. Care must be taken to prevent 
overloading either the voltage or cur- 
rent coil. The precaution should be 
taken to connect the voltage and 
current terminals on the instrument 
marked * to the respective + terminals 
of the voltage and current supply as 
shown in the diagram. To avoid the 
errors caused by electrostatic effects 
resulting from differences in poten- 
tial of the two circuits of a wattmeter 
without a common connection, the + 
voltage terminal should be connected 
through a voltmeter to the + current 
terminal. 

Values of power for each test point 
are determined by means of the follow- 
ing formula: W=NE,E,/R, where 
N is the actual ratio of the volt box, 
R is the corrected resistance of the 
shunt, FE, is the voltage at low-side 
terminals of the volt box and F, is the 
voltage at the shunt potential termi- 
nals. 

TESTS OF A-c. AMMETERS 

To make a test of an a-c ammeter, 
the ammeter to be tested is connected 
to the terminals marked C T Primary 
(see Fig. 4). It is then in series with 
the primary of the multi-range current 
transformer. A primary range should 
be selected that has the same current 
rating as the ammeter to be tested. 
The 5-ampere electrodynamic ammeter 
mentioned previously is connected to 
the C T Secondary terminals. The con- 
trols are then adjusted so that the point- 
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MOTOR CONTROLLERS 


C-25 motor controller. Input: 110-120 
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1500 Ridgely Street 
Baltimore 30, Maryland 








oJ 
ADJUST SPEED , 
£15 wotoe COMTROL 
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DEPENDABLE 


OF AIR. GASES, 
LIQUIDS, VAPORS, 


& SEMI-SOLIDS 


WITH | 
CONTINENTAL L 


BUTTERFLY CONTROL VALVES 


READ AIR VELOCITIES 
instantly... ~~ 
accurately... 
anywhere... 


... WITH THE 
ALNOR 


Yes, dependable automatic control because Continental 


Butterfly Valves with diaphragm motor operators are en- 
gineered for a lifetime of trouble-free operation. The ring 
type body, for example, is held between the pipe flanges 
by through bolts preventing transfer of piping stresses to 
the valve. The “swing-thru” disc construction avoids the 
danger of jamming the disc against the seat. A continuous 
one-piece shaft provides maximum support for the disc. 
These and many other reasons are your assurance that 
Continental Butterfly Control Valves will give you years 


of dependable performance. 


Available in a wide variety of materials, trims, and flange 
ratings to meet your exact requirements. Standard sizes 
inches to 36 inches with mounting bracket and 


from 2 


VELOMETER 


Alnor Velometer, a precision-built, self-contained, portable instru- 
ment, gives you instant, accurate readings of air velocities any- 
where—in plants, mines, mills or laboratories. Measures speed of 
air flow through ducts, grilles, furnaces, spray booths or in the 
open. This rugged instrument needs no special care or delicate 
handling—anyone can use it and get accurate readings. Needs 
no calculations or reference charts. Available in a wide variety of 


scale ranges, and with a full assortment of jets and fittings for 


complete linkage for any of 200 size and style of operator. 


Write for Bulletin No. 57 today. The CONTINENTAL EQUIP- 
MENT CO., CORAOPOLIS, PENN, Agents in principal cities. 


CONTINENTAL CONTROL VALVES 


35 or 


test is de- 
the desired mark. The 
reference instrument is then read in 
divisions. The current necessary to de- 
flect the pointer of the test instrument 
to any test point is /,.,=J/,,..* N & RF. 
Corrections for the reference ammeter 
and for the current transformer, if 
significant, should be applied. /,... is 
the corrected reading of the reference 
ammeter, N is the marked ratio of the 
current transformer and RF is the 
ratio factor of the transformer. 


under 
scale 


er of the ammeter 


flected to 


TESTS OF A-C VOLTMETERS 


The three-winding potential trans- 
former mentioned previously is con- 
venient for testing voltmeters of 30 
volts or less. It also serves as a supply 
transformer for voltages up to 300 volts 
when all windings are connected in 
series (see reference 6). This is 
complished between terminal AV 1 and 
AV 6 as illustrated in Fig. 4 by clos- 
ing the switch marked 0-300V SW. 

A test voltmeter having ranges of 
30 volts or is connected to termi- 
nals marked AV 3 and 4, Fig. 4, with 
the range switch on the appropriate tap 
and the reference voltmeter is con 
nected to terminals marked AV 5 and 
6. The supply to the 120-volt primary 
is controlled by the usual AV controls 
on the panel. Voltmeters having 
than 350 volts are t 
with the reference 
150- or 300-volt 


ac- 


less 


greater 
comparison 
meter on the 75-, 
using terminals AV 1 and 6. The volt- 
age for any given indication of the 


volt- 


range 
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test (ranges of 30 
volts and computed by multi- 
plying the corrected reading of the 
reference instrument by the corrected 
value of the transformer ratio for the 
selected range. 

If the instrument tested is of a 
rectifier or electronic type, there is a 
possibility of error unless the test volt- 
age has almost a pure sine-wave form. 
The recommended reference instrument 
responds to rms. values of voltage and 
is not appreciably affected by wave- 
form distortion. The observer should 
make sure that the output wave form 
of the setup has a total harmonic dis- 
tortion of less than 2 percent. 


instrument under 


less) is 


WATTHOUR METER TESTING 

A watthour meter can be tested by 
either of two methods: (1) using a 
wattmeter, and (2) using a watthout 
meter. In the first method, a wattmete1 
is connected to respond to the same 
value of power as seen by the watt- 
hour meter under test. The powe1 
(average active power on a.c.) is held 
at a constant value as indicated by the 
pointer of a wattmeter for an ac 
curately measured time interval, afte? 
which the registration of the meter is 
observed. The percentage 
« computed as 


registratior 


registered energy 
100 

measured 

where the measured energy is the prod- 

uct of the measured power and time. 

In the second method, a meter of 


energy 


every application. You'll want full details and prices, so write for 
Bulletin 2448-G, Illinois Testing Laboratories, Inc., Room 518, 
420 No. La Salle St., Chicago 10, ill. 


PRECISION INSTRUMENTS | 
FOR EVERY sictuaaberieke:: 
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known accuracy is connected to respond 
to the same value of power as seen by 
the watthour meter under test. The 
registrations of the two are observed 
for the same time interval. This is 
generally a much simpler method than 
(1) since power does not have to be held 
constant and the time interval need not 
be accurately known. Method (2) is 
usually to be preferred because of its 
simplicity. Standard watthour meters 
of suitable accuracy and stability are 
now commercially available. It is neces- 
sary, of course, to determine correc- 
tions for the standard at suitable in- 
tervals by either method (1) or (2) 
or to have such corrections determined 
at a standardizing laboratory. 


If there are several rotating stand- 
ards in one laboratory, or in one lo- 
cality, it may be advisable to main- 
tain more of these as reference 
meters to be used only in the testing 
laboratory. This reference meter could 
be sent to a standardizing laboratory 
for accurate tests and then used only 
for comparison tests 
standards. This 
project with 
companies in the same area 
participating. Since stable and accurate 
watthour meters are available, 
they would in this way be assured of 
energy measurements of high accuracy. 


Mete 


one or 


in the laboratory 
other rotating 
coonerative 


with 
could be a 
several 


now 


in accordance with the 
g diagram follows the 
plan of method (2). The voltage circuit 
of the standard is energized for a 


testing 


proposed wiring 








Measures 
81," wide x 
954," deep. 


» 


Boost 100 PSI. air pressure to 10,000 PSI, fluid 
pressure for $173.25 (FOB Gardena, Calif.). Eight 
standard models for output fluid pressures of 1,000 
to 30,000 PSI. Special models for lower or higher 
pressures. 

Applicable wherever low volume output at high 
pressures is the requirement. For oil or water ser- 
vice. Complete power packages also available. 
Send for bulletins. 


SPRAGUE ) 


_Brgineering and_Ghaks- Lo. “Ss 


1144 West 135th Street, Gardena, California 
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MARSHALLTOWN 
LOW PRESSURE 
DIAPHRAGM 

GAUGE 





Available in standard 
dials (reading in inches 
of water) 0-15''—0-30"' 
—0-60'' —-0-100'' —0-160"' 


also in 


Marshalltown Figure 83 is an ex- 
tremely sensitive gauge that uses 
a carefully seasoned bronze dia- 
phragm to accurately measure 
very low pressures. It is used ex- 
tensively on many types of natural 
gas installations for checking the 
low pressures. 2Y_'", 31/2" 


ounce 
graduated dials from 
15 ounces to 5 pounds 
and 4!/," 


Write for details and price. dial sizes mounted in 


LOOK TO MARSHALLTOWN FOR 
ONE OF THE MOST COMPLETE 


LINES OF INDICATING PRESSURE 
GAUGES MADE! 


black enameled deep 


steel case. 











MARSHALLTOWN MANUFACTURING CO. 


MARSHALLTOWN, IOWA 
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FOR MORE ACCURATE 
INSTRUMENT READINGS... 





THE PRITCHARD HYDRYER 


You can be certain of greater accuracy 
when you use a Pritchard HYDRYER* 

to remove moisture from instrument air. 
Critical buyers choose this quality Pritchard 
unit to meet the most exacting operating 
requirements because it assures dependable 
dehydration of compressed air and other 


gases for instrument and process controls. 


Dual adsorbers provide continuous 
drying action. Standard packaged units 
reduce dew points to minus (—)40° F, 

. custom-designed units may be built 
to meet extreme conditions and special 
requirements. Completely factory assembled 


. only service connections required. 


For complete information, write today 
for HYDRYER bulletin 16.0.081. 


*Registered Trade Name 


Industry’s Partner for Progress 


s¥. Pritchard «co. 


ENGINEERS e@ CONSTRUCTORS © MANUFACTURERS 


Dept. 311, 210 West 10th St., Kansas City 5, Mo. 


NEW ORLEANS . 


CHICAGO . HOUSTON . 
PITTSBURGH . 


NEW YORK 


ST. LOUIS . TULSA 


Representatives in Principal Cities from Coast to Coast 


COOLING TOWERS « SPECIALIZED HEAT EXCHANGERS « GAS AND AIR 
HEATING EQUIPMENT e¢ CONSTRUCTION AND PROCESSING FACILITIES 
f ) 139 or juiry card 
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“ 


4£1QQ105 WORTH 


DOMETER 


aro 
ste 


Yi | 


@ FOR GAUGING LIQUIDS 
OF ALL KINDS 
@ 100% AUTOMATIC 


© APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 


36-27 SKILLMAN AVE 


time corresponding to a desired num- 
ber of revolutions of the test meter 
(house type) as counted by visual ob- 
Tests made at unity 
power factor, 


are 
factor, and 0.5 
lagging the voltage, using 
loading. A 3-phase 38- or 4- 
wire source is convenient for testing 
at the two power fact mentioned. 
Unity power factor is obtained by con- 
necting the voltage circuits of the two 
the same phase as that 
energizing the current coils as_ illus- 
trated in Fig. 4. A resistance load in 
the primary of the supply transformer 
of the current circuit will tend to elimi- 
nate any phase difference between the 
voltage and current circuits at near 
unity power factor. A power factor 
of closely 0.5, current lagging the volt- 
age, is obtained by connecting the volt- 
selected other phase. 
A wattmeter may conveniently be 
used with a voltmeter and ammeter 
to check the power factor in watthour 
meter tests. If the wattmeter has a 
double voltage range, 75 and 150 volts, 
a capacitor may be used to determine 
whether the load current leads or lags 
the voltage. To check the phase of the 
current with respect to the voltage with 
the 150-volt range in the test circuit 
of such a meter, a 1-microfarad capaci- 
tor of good quality is connected between 
the and 150-volt posts. If the 
pointer of the wattmeter goes upscale 
the load current is leading, if the 
pointer goes downscale it is lagging. 
Alternatively, a small inductance of low 


servation. 
powell 

current 
phantom 


ors 


meters to 


age coils to a 


ne 
iod- 
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WRITE FOR COMPLETE DETAILS 


rue LIQUIDOMETER core 


LONG ISLAND CITY.IN.Y 


Count Anything— Anywhere 


Parts, sheets, bottles, cans, boxes, or- 
anges, people, shadows, box-cars — 
measure lengths of wire, rope, tape, 
paper, fabric. 


Counting Problems Solved 
Helping you stop guesswork, save la- 
bor, eliminate waste and avoid human 
error through automatic counting is 
our business. 

Ask your PIC Representative or tell 
us what you want to accomplish. 


Complete 
Catalog 
mailed on 


request MF Stroke ond Revolution 


Ounters 
Coil Winding Counters 
Electric Counters 
Automotic Betch Counters 
Actuating Switches 


Propuction Instrument Company 
702 W. Jackson Blvd., Chicago 6, Ill. 
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resistance in the wattmeter potential 
circuit may be used as a power-factor 
test.7 

Once the phase that gives 0.5 power 
factor, current lagging the voltage, 
is determined, the external power leads 
to the setup should remain fixed. The 
selected leads may then be wired di- 
rectly to the test circuit and 0.5 power 
factor can be obtained by shifting the 
switch illustrated in the upper left- 
hand corner of Fig. 4. An adjustment 
of the resistance in the primary of the 
supply transformer mentioned above 
may serve to give more nearly a 0.5 
power factor. 

Either a housetype or a_ portable 
meter may be compared with the ro- 
tating standard. The potential termi- 
nals of the two are connected in parallel 
to the AV terminals indicated in the 
diagram. The current coil of the meter 
under test is connected to the CT 
Primary terminals and the standard 
to the CT Secondary terminals. The 
current transformer should be con- 
nected for the proper range. A_ volt- 
meter and ammeter are used with the 
controls to set ‘he voltage and current. 
The two meters may be started and 
stopped by use of the panel voltage 
on-off swite) indicated on Fig. 4. When 
a correctiun is to be applied for the 
readings of the standard, the percent- 
age registration of the test meter is 
determined as follows: 

Percentage Registration = 
k, Xr xX A/K, xR 


where r equals the revolutions of the 
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test meter, R equals revolutions of the 
standard, k, equals the watthour con- 
stant of the test meter, K,, equals the 
watthour constant of the standard and 
A equals the percentage registration 
of the standard. 

If transformer corrections are to be 
applied, formulae may be found in 
Electrical Engineer’s Handbook. 
Standard for Electrical In- 
C39.1 1951,"" American 
New York 17, N. ¥ 
The Accuracy of Com 
Measurements,”’ Transactions 
Institute of Electrical Engi 
1920, 495-615 
Electrical 
Engi 


Instrument 


1) “American 
Instruments, 
Standards Association, 
(2) H. B 
Electrical 
imerican 
Vol. 39, 
(3) J. B. Dowden 
Instrument Standardizing Laboratory,” 
Notes Weston Electrical 
Corp., Newark, N. J Vol. 2, 1947, pages 
6-8; Vol. 4, February 1949, pages 3-5 

(4) Electrical Engineer's Handbook, by Pen- 
der and Del Mar, Part IV, Electrical Power, 
Wiley & Sons, Inc., New York, 1936, 
pages 5-02 to 5-112 

(5) Electrical Metermen’s Handbook, 
Electrial Institute, 420 Lexington Avenue, 
York, N. Y., sixth edition, 1950 

(6) R. Estoppey, “Potential and 
Transformers for Standardizing A-C Voltmeters 
Notes, (Weston 
Newark, N. J.) 


dicating 


srooks 
mercial 
of the 
neers 


February pages 


Organizing an 


neering 
June 


John 


Edison 
New 
Current 
and Ammeters,’ Engineering 
Electrical Instrument 
Vol. 3, October 1948 
(7) Frank A. Laws 
McGraw-Hill 
pages 624-639 
8) Frank D. Weaver Notes on the Care 
and Use of Electrical Instruments,"’ Jnstrumente 
(Instruments Publishing Co., Pittsburgh 12, 
Vol. 23, No. 12, 1950, pages 
239 
(9) Frank D. Weaver, “An Easily Assembled 
Console for the Rapid Testing of Electrica] In- 
dicating Instruments," Instruments (Instru- 
ments Publishing Co., Pittsburgh 12, Pa.) Vol 
22, No. 5, May 1949, pages 396-399. 


Corp 
Pages 7-8 
Electrical Measurements 
New York, 1938, 


300k Co., Ine., 


December 





Why take a chance on 


PARTS FAILURE? 


Like the proverbial chain that’s only as 
strong as its weakest link, so a delicate in- 
strument can be only as accurate as each 
ot its component parts. So why risk your 
original investment in a highly sensitive 
Bristol instrument by buying a doubtful 
replacement part? 

All Bristol parts are designed, engi- 
neered, and inspected to fit a specific 
instrument, to perform with complete ac- 
curacy even under rugged service con- 
ditions. 

You wanted the best—and you got it, 
when you bought Bristol. So don’t take 
chances when it comes to replacement 
parts. Only genuine Bristol parts are made 
to original Bristol blueprints — naturally 
they a fit better and perform better - 
longer. Write to The Bristol Company, 
113 Bristol Road, Waterbury 20, Conn. 


BRISTOL : 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
rmation circle 142 on inquiry card 


m in 
it’s a proble 
ioe potenti gmeters 


.. Helipot 


HAS THE ANSWER! 


World’s largest manufacturer of precision potentiometers 


“Wie 


fe be — il 


WON 





THE DEPENDABLE GUIDEPOST 
OF INDUSTRY 


THe BIG one |= PAD 


' Cot #613529.211 
This Pilot Light Assembly \ 
was first made to accommodate 
the S-11 lamp and was intended or 
for use in the cabs of great 
diesel locomotives. 


THE LITTLE ONE 


The miniaturization program on 

defense products required the 

development of this sub-miniature 

light. It is used on communication 

equipment and aircraft. Midget flanged actuan sitt 
base bulbs to fit are rated 1.3, 6, te eninean 
12, and 28 volts. 


Dialco HAS THE COMPLETE 





HELIPOT offers a unique combination 
of unequalled “know-how”, advanced 
manufacturing facilities and experi- 
enced personnel for solving your par- 
ticular problems in the application of 
precision potentiometers to modern 
electronic circuits, 

Suppliers to both Government and in- 
dustry, HeLipot has developed high 


LANTS IN SO PASADENA CALIF ANO MOUNTAIN 


speed winding, assembling and testing 
equipment that combine custom-built 
precision with mass-production econ- 
omies. Multiple and single-turn designs 
. single and double shaft extensions 
. ganged assemblies... customs 


spaced taps...multi-turn dials... these» 


and many other special features are 
part of the daily output at Hetipor! 
If you have a problem requiring 
precision potentiometers, bring it to 
Hetieor Corporation—world leader 
in its field. A call or letter outlining 
your problem will receive immediate 
attention! 


First in the field with ball 
bearing shaft supports as a 
standard production feature 
is the Model J Helipot. The 
single-turn “J” offers 1 oz 
Starting torque, continuous 
rotation, 3-way servo mount- 
ing, custom taps, 5 watt, 
power rating, 50 to SOK 
ohms resistance, *0.5% 
linearity. As many as 6 units 
can be mounted on one shaft 
and independently phased 
after installation. Send for 
complete data 911. 











Helipot BECKMAN INSTRUMENTS, INC 


SOUTH FSAEALOENA, 
108 N 4d © PEPRESENTATIVES I PRINCIPAL CITIES 


stion rcle 


CALIFORNIA 


143 on inquiry card. 


LINE of INDICATOR 
and PANEL LIGHTS 


plot suit your own special conditions 

and requirements will be sent promptly 

— and without cost. Just outline your 
needs Let our engineering department 


assist in selecting the + lamp 
and the best pilot light for YOU 


: Write for the Dialco 
HANDBOOK of PILOT LIGHTS ‘% 


Foremost Manufacturer of Pilot Lights 
DIALIGHT CORPORATION 
60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 


For more information circle 144 on inquiry 
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on request ... show- 
ing how economies in 
costs, labor and time 
are achieved with the 
GREEN ENGRAVER. 


Mark your own symbols, 
numbers, lettering, on your 
small parts, tools, identifica- 
tion and name plates . . 
easily, simply, quickly 
tracing from a master with the 
GREEN ENGRAVER. 

Widely used in electronic 
and plastic fields, in machine 
tool shops and wherever per- 


Fact-filled folder 


Routs Models 


GAUSS METER 


pitinued from pe 


much of a decrease causes a sloppy needle action and a 
failure to repeat zeros and readings. Fig. 3 shows the wiring 
of a moving-coil fixed-magnet instrument, with modifications 
as required to increase the sensitivity. As shown, 2500 gauss 
will give a reading of 100 deg. C. on the indicator. The 
optimum probe resistance is 100 to 150 ohms. 

Bismuth wire is commercially manufactured either bare 
or coated in smallest available diameter of 0.011 inch by 
one company in the United States*. The probe was wound 
with wire ef the coated variety on a fiber form approxi- 
mately 4% x '% inch and this in turn was secured to an alumi- 
num tube. (It would be more desirable to machine a rod of 
micarta, with a central hole, and indention to hold the wire.) 
The wire’s insulation may be removed with acetone, and it 
must be soldered with Woods meta! or Cerobend as the wire 
will not withstand the temperature of conventional solder, 
bismuth melting at about 520 deg. F. The bismuth wire is 
thus soldered to a terminal strip and conventional flexible 
copper wire used for the extension leads. 

For measurement of low-intensity flux fields under 1000 
gauss, and possibly up to 3500 gauss, a sensitive unit is 
shown by Fig. 4. A simple Wheatstone bridge with voltage 
stabilization, and a manual zero set are employed. Higher 
sensitivity than given by this arrangement can be attained 


Profiles Engraves by increasing the bridge current to several hundred milli- 


manent marking is needed. ampere 


The GREEN ENGRAVER en- 
graves equally well on metals, 
plastic, wood, hard rubber 


Etching attachment 
and other special 
equipment for REFERENCES 


1. Kaufman, Edwin N., “Magnetic Flux 


industrial uses are 


available. Comparator, 


and glass. 
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COMPLETE 268-PAGE 





) 





C ) 
Ynsteument CZ 


Y CCH 
( 6 


383 PUTNAM AVE., CAMBRIDGE, MASS. 
Visit us at National Instrument Exhibit, Booth 262 
e information circle 145 on inquiry card. 


the most 

widely used 
Electronic Supply 
Guide 


ALLIED’S 


TIT MTC 50nd for it 


World’s Largest Stocks of 
ELECTRONIC SUPPLIES FOR INDUSTRY 


Simplify and speed your purchasing of electronic 
supplies and equipment. Send your orders to us for 
quick shipment from the world’s largest stocks of 
special-purpose electron tubes, test instruments, audio 
equipment, electronic parts (transformers, capacitors, 
controls, etc.). Our expert Industrial supply service 
saves you time, effort and money. Send today 

for your Free ALLIED Catalog—the complete, 
up-to-date guide to the world’s largest stocks of 
Electronic Supplies for Industrial use. 


ALLIED RADIO 
100 N. Western Ave., Depi. 50-J-3 
Chicago 80, Illinois 


One complete 
dependable source 
for everything 

in electronics 


t 
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Radio News Engr. Edition, March, 1950. 

2. Smith, G. S., “A New Magnetic Flux Meter,” Trans- 
ccfions, Atl.E.E.. Vol. 56, 1937. 

3. Fitzpatrick Electric Supply Co., 444 Irwin Ave., Mus- 
<egon, Mich. 





GASOLINE PLANTS 


Continued from pave 1369 


plants. It has a number of features that are typical of any 
package unit. 

Three separate skids of 8-feet maximum width are em- 
ployed. They can be transported easily and interlocked in 
the field to make an integral unit. Only the columns and 
interconnecting piping require field crews for completing 
the installation. These units, shop fabricated and assembled 
with minimum piping runs, plus the simple foundation 
slab, will lower the initial investment. It is also ideal for 
relocation, with near 100-percent salvage value when the 
field has depleted to a point of unprofitable operation. 

In combination with this unit, two similar single-skid 
units were developed; one to handle the absorber with its 
scrubbers and lean-oil pump, the other to handle the two- 
column fractionation unit. This was done for flexibility, 
as well as to spread the unit for safety and accessibility. 
However, the plant could operate over a wide variety of 
field conditions with no change in any equipment. For ex- 
ample, a plant designed for a large volume of high-pres- 
sure lean gas could handle a small volume of low-pressure 
rich gas equally well. We studied our initial layout for gas 
volumes from 40,000 MCF/D to 5,000 MCF/D with a wide 
variety of liquid contents. With the exception of absorbers, 
all of the equipment sizing can be based on the oil circula- 
tion rate. By basing all of the design on oil rate, package 
plants could be developed for 50 gpm., 100 gpm., ete., with 
the selection governed by the volume, pressure, and con- 
tent of the inlet gas. 

In conclusion, this discussion is based on the assumption 
that the future demand for small efficient plants will be 
sufficient to justify an automatic package-plant. Automatic 
plants are an every-day discussion in the gasoline indus- 
try; their future is definitely established. Whether a true 
package unit will develop is entirely conjectural. 





FOR LOW COST GAS ANALYSIS 


GOW-MAC 
GAS MASTER 


ECONOMICALLY 
AND EFFICIENTLY 


[(—— . . EVALUATES 
eo THE METHOD 


. . DEVELOPS 
SAMPLING 
TECHNIQUE 


Rear View 

With 

Battery 
a EXTERNAL 6V 

DC connections are for 

semi-permanent installation or where high precision 
is required. 
“% OUTPUT” is a calibrating adjuster in galvanome- 
ter or recorder leads to reduce signal strength and 
prevent operating beyond full scale limits of meter. 
DOUBLE GAS PASSAGE permits comparison of 
thermal conductivities of any two gaseous mixtures. 
PLASTIC CONTAINER holds “Drierite” to elim- 
inate water vapor. 


CGO) MA INSTRUMENT CO. 
100 KINGS ROAD, MADISON, N: J. 


PHILADELPHIA 


THERMAL CONTROLS AND 
THERMOMETERS 


A half century of experience is back 
of every instrument we make. You get 
assured accuracy and long depend- 
able performance when you specify 
“Philadelphia.” Our specialized 
staff will be glad to discuss 
your problem in our field. 


SEND FOR CATALOG 


mB 


PHILADELPHIA THERMOMETER CO. 
4401 N. Sixth St. © Philadelphia 40, Pa 


more information circle 148 on inquiry card. 
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FIRST. 


of a series of 
important new product 
announcements from AGA. 
Watch these pages 
next month for the 
introduction of 
another field-tested 
AGA development. 








NEW — 


AGASWITCH" 


Time Delay Switch 
... tO introduce 
time delays into 

electrical 
circuits 








Circuit diagrom, 


O 6 double pole unit 





Adjustable —time delays from .1 second to 10 or more 
minutes 


Manually operated, pneumatically timed 
Only 314” x 214” x 214” over-all 

Both single and double pole ty pes 

Accurate, adaptable, compact and inexpensive 


Write for details or application engineering assistance. 


Address Dept. A4-99 
*ESNA Trademark 


v . Division of Elastic Stop Nut Corporation of America 
AGA 1027 Newark Avenue, Elizabeth 3, New Jersey 
Pioneers in pneumatic timing 
\ For more informatior rcle 149 on inqu r 
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INSTRUMENTS ON THE MARCH 


New Principles, Applications, 


Precision Transistor Oscillator 


WASHINGTON, D. C.—A new transistor oscillator has 
been developed by the National Bureau of Standards. It 
fits into a metal tube less than 2 inches in diameter and about 
7 inches long. A mercury cell (right), with a life of about 
5 years, supplies all the power to the unit—1.35 volts at 100 
microamperes. The circuit components, including the tran- 











sistor, are lumped together in a Bakelite form (center), 
which may be “potted” in a casting resin for greater rigidity, 
The GT-cut quartz crystal unit is placed in an evacuated 
envelope (left). The new oscillator has a short-time stability 
of about 3 parts in 10!” and a long-time accuracy (per 24 
hour day) of 3 parts in 10%. The schematic diagram shows the 
various resistor, capacitor, and inductive components of the 
transistor oscillator. 


Precision Machining 


LOS ANGELES, CALIF.—A servomechanism valve for a 
guided missile must be machined to extreme precision if the 
“bird” is to perform its mission successfully. At Bell Air- 
craft Corporation, one of only four companies holding to rim 


contracts for both missile airframe and power plant, toler- 
ances of from 0.0001 to 0.0002 inch are specified by design 
engineers. A Levin jeweler’s lathe is shown performing a 
machining operation on the valve. Levin lathes are made 
by Louis Levin & Son, Inc., 782 E. Pico Blvd., Los Angeles, 
Calif. 
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Non-commercial Developments 


Nucleonies Controls 
Carbon Pa per 


DAYTON, OHIO.—Use of nuclear energy to control the 
amount of carbon applied on carbon paper has been an- 
nounced by Standard Register Company, Dayton, Ohio. The 
problem of maintaining absolute quality of the thousands of 
miles of carbon paper produced annually has been solved 
with the installation of “AccuRay” beta gauge equipment of 
Industrial Nucleonics Corporation, Columbus, Ohio. Standard 
Register states that they now can provide customers with a 
more uniform carbon, a more carefully controlled product, 
and produce their product with less labor fatigue. 


Gas-holder Instrumentation 


BALTIMORE, MD.—An ultra-sensitive ‘“electro-mechani- 
cal nose” installation, one of the first of its kind, will warn 
of any gas leakage in a 5,000,000 cu. ft. waterless gas holder 
at the North Point Holder Station, near Baltimore. George H. 
Peddicord, operator on duty at the North Point Holder Sta- 


tion, observes the instruments in the system operations con- 
trol building. The instrument panel accommodates the com- 
bustible gas alarm, which includes a sample-analyzing and 
warning system including signal lights, klaxon or “howler,” 
and meter indicating concentration of any gas in the at- 
mosphere above the piston. The instrumentation was devel- 
oped by Mine Safety Appliances Co., Pittsburgh, Pa. 


Automatic Titrator 


SAN DIEGO, CALIF.—The control lab of the Pacific Soap 
Co., San Diego, Calif., has reduced the time necessary for 
glycerine analysis by two thirds—by use of an electronic au- 
tomatic titrator. The self-operating potentiometric device has 
been found suitable for dichromate and periodate methods 
recommended by the American Oil Chemists Society for lye 
glycerine, crude giycerine, and glycerine in soap. A case 
study of these procedures is contained in Data File K-16-47, 
sva‘lable from Beckman Instruments, Inc., S. Pasadena 1, 
Calif. 





TEMPERATURE RECORDING 
PACKAGE 


record temperatures instantly... 
accurately .. . inexpensively 


No matter what the process ,..no matter how 
stringent the control requirements — if it can be done 
with a pneumatic or electro-mechanical system, it can be done 
better, faster, easier and generally at less cost 
with one of the two new Autronic Packages. 


Since the Autronic System is all-electronic, 
it eliminates transmission lags... 
places no restriction on location of 
components. Other plus features are 
flexibility for multiple control 
systems ... interchangeability of 
components without recalibration 
... elimination of expensive-to-insfall, 
troublesome air lines. 


So if temperature control and/or recording is 
your problem solve it the a/l-electronic way — with a 
Swartwout Autronic Package. Literature and prices on request. 


A-1067% 


TEMPERATURE CONTROLLING 


AND RECORDING PACKAGE 





Sw a “Wleone CONTROL 


SYSTEM / 





THE SWARTWOUT COMPANY - 18511 EUCLID AVENUE 


For more information circle 180 or 
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MANUFACTURERS’ 
NEW LITERATURE 


In this department we report new literature, pertaining to instrumentation, re- 
ceived from the manufacturers. We urge readers to request ONLY those bulletins 
which will be of value to them. Use the Postage-free Order Card on Page 1435. 

Requests for literature FROM ABROAD should be made on company letterhead and 


mailed DIRECTLY to the manufacturers. 





PROCESS CONTROL 


Process Instrumentation. New 2 
page Instrumentation Data Sheet 10.2- 
5 describes and illustrates maker’s 
“ElectroniK” continuous-balance po- 
tentiometer in use with “Fredrick Fla- 
der Teledyne” electrical pressure 
transmitter for recording and con- 
trol of fluid and gas pressures.— Min- 
neapolis-Honeywell Regulator Co., 
Wayne & Windrim Aves., Phila. 44, 
Pa. 

e $01 on inquiry card 


Automatic Controls. New 28-page 
illustrated issue (Vol. 6, No. 1) of 
“Technology” discusses channel-switch 
evaporation in paper production, ap- 
plication of instruments in air valve 
manufacturing, problems in insuring 


You are in good company 
when you choose 


HYDRAULIC 
SH \asoratory presses 


Because many of 
the country’s. foremost 
industries, laboratories, 
schools and colleges 
have selected Wabash 
presses .. . the presses 
of 101 uses. Made in 
sizes from 3 to 50 tons, 
and with a variety of ac- 
cessories for testing, 
laminating, filtering, ex- 
tracting, forming and 
many other uses. 

o 
PRECISION BUILT 
j STURDILY MADE 
ECONOMICALLY 

PRICED 


= 
fienil 


\ 


LL: 


Pee 


we * 


a 


w 
o 


The New Econopress 


A 3 ton model 
attractively 
priced for use 
where ao larger 
model is not 
needed. Has 
oll the high 
quality fea- 
tures thot 
* hove made 
Wabash presses 
$0 outstanding. 


WABASH METAL PRODUCTS CO. 
Hydraulic Division, Wabash, Indiana 


ircle 181 on ing 
Vol. 26 


For more information « 
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uniformity of color to dyers, batch- 
still instrumentation, and effect of 
transmission lags on controllability.— 
Taylor Instrument Companies, Roches- 
ter, N. Y. 

Cir 


e $02 on inquiry card 


Telemetering, Control. New 40-page 
3ulletin M1710 describes and _ illus- 
trates remote measurement, recording, 
and automatic control with maker’s 
“Metameter” telemeters. New 4-page 
Bulletin M1712 covers multiplex tele- 
metering system for up to 15 readings 
over a _ single circuit.—The Bristol 
Co., Waterbury 20, Conn. 

Circle 503 on nquiry ard 


Process Control. New 8-page folder 
describes and _ illustrates maker’s 
“Series 500” automatic controlling, 
recording and telemetering  instru- 
ments. New 2-page Bulletin W1805 
lists products and bulletins available. 

The Bristol Co., Waterbury 20, Conn. 

Circle $04 on inquiry card 


Electronic Process Control. New 4- 
page reprint from Instruments covers 
circuits of maker’s electronic control 
system.—Swartwout Company, 18511 
Euclid Ave., Cleveland, Ohio. 

Circle $05 on inquiry card 


Graphic Control Panels. New 4-page 
illustrated Bulletin P1-153 presents 
typical applications, techniques of 
graphic symbolism, and graphic panel 
components for maker’s graphic con- 
trol panels utilizing visual aid tech- 
niques to present process information. 
—Panellit, Inc., 6312 N. Broadway, 
Chicago, Ill. 

Circle $06 on inquiry card. 


Pneumatic Controller. New 4-page 
illustrated Catalog 53-11 gives work- 
ing sketches and description of mak- 
er’s field-mounted “P-4 Pneumatrol” 
pneumatic controller.—Fischer & Por- 
a Co., 841 Jacksonville Rd., Hatboro, 
a. 

e 507 


Boiler Control. New 4-page Bulletin 
10138 illustrates and describes maker’s 
“Type 3-1” boiler feed control.— 
Copes-Vulcan Div., Erie 4, Pa. 

» 508 on inquiry card 


Industrial Waste Control. New 1- 
page Bulletin 600K2 describes method 
of controlling rate of discharge of in- 
dustrial waste into sewage system 


using maker’s rate controller.—Build- 
ers Providence, 345 Harris Ave., Provi- 
dence, R. I. 

Circle $09 on inquiry card 


Edge-position Controller. New 12- 
page illustrated Bulletin 161 explains 
maker’s edge-position control system, 
types of models, and applications in 
paper, plastics, rubber, and other 
fields.—Askania Regulator Co., 240 
E. Ontario St., Chicago, Il. 

» S10 on ir ry card 


Battery Charger Control. New 2- 
page Bulletin 210 describes and illus- 
trates maker’s “Chargatrol” auto- 
matic control for battery chargers.— 
Assembly Products, Ine., Chagrin 
Falls, Ohio. 

( 511 


Electric Control Equipment. New 4- 
page Bulletin 452 describes and illus- 
trates maker’s electronic counters, 
photoelectric equipment, relays, 
timers, and liquid-level equipment.- 
Haledy Electronics Co., 57 William St., 
New York, N. Y. 

Circle 512 


Photoelectric, Electronic Control. 
New 76-page Bulletin PG 5360 pre- 
sents 46 case studies of applications 
for photoelectric and electronic con- 
trols.—Photoswitch, Inc., Cambridge, 
Mass. 

513 on inquiry card 


Electronic Level Control. New 4- 
page illustrated Bulletin 253 covers 
description, principle of operation, 
specifications, and applications of 
Manufacturer’s “Electr-O-Probe” elec- 
tronic level switch for liquid, solids, 
foam, or interface level detection.— 
Instruments, Inc., 122 N. Madison 
Ave., Tulsa, Okla. 

Circle 514 


Annunciator Systems. New 4-page 
illustrated bulletin describes and gives 
wiring and dimensions for makers 
plug-in alarms, cabinets, flashers, and 
self-policing annunciator systems. 
SCAM Instrument Corp., 3909 W. 
Irving Park, Chicago, Ill. 

rcle 515 yuiry 


VALVES 


Plug Valves. New 32-page_illus- 
trated Catalog 180 presents features, 
diagrams, dimensions, and accessories 
for maker’s line of lubricated plug 
valves.—Ohio Injector Co., Wadsworth, 
Ohio. 

Circle 516 on inquir 


Valves. New 4-page illustrated Bul- 
letin (Vol. 5, No. 2) gives applications 
and features of maker’s valves for 
power plants.—Schutte & Koerting 
Co., 18 State Rd., Cronwells Heights, 
Bucks County, Pa. 

Circle 517 on inquiry card. 


Pressure Regulating Valves. New 
4-page illustrated Bulletin MS 5-53-5 
describes principle of operation and 
features of maker’s “Thomas Magna- 
Stroke” pressure regulating valve 





which magnifies stroke of valve stem. 
-Natural Gas Equipment, Inc., 190 
FE. Glenarm St., Pasadena 2, Calif. 
Circle 518 on inquiry card. 


Valves: New 48-page Catalog 352A 
describes and illustrates maker’s 
needle, globe, check, relief, and special 
valves.—Republic Mfg. Co., 1930 W. 
77 St., Cleveland, Ohio. 

Circle 519 


Flow Reducing Valve. New 4- page 
Bulletin 511-A gives features, sizing, 
and operating data for maker’ s small 
flow reducing valves.—Leslie Co., 
Lyndhurst, N. J. 

Circle 520 or 


Solenoid Cut-off Valve. New 2-page 
illustrated Bulletin 527 lists specifica- 
tions and features of maker’s “V61 
LPG” stainless-steel cut-off solenoid 
valve.—Skinner Electric Valve Div., 
Skinner Chuck Co., New Britain, Conn. 

Circle 521 on inquiry card 


Solenoid Valves. New 2-page data 
sheet presents features, operation, and 
uses of maker’s solenoid valves “Type 
AR and A.”—J. D. Gould Co., 730 E. 
Washington St., Indianapolis, Ind. 

Circle 522 on inquiry card. 


Shut-off Valve. New 4-page illus- 
trated Bulletin 132-D4 gives function, 
construction, design, and application 
of maker’s “Model IP-H” automatic 
shut-off valve -—Security Valve Corp., 
410 San Fernando Rd., Los Angeles, 
Calif. 

Circle $23 on 


TEMPERATURE 


Temperature, pH. New 24-page il- 
lustrated Catalog ND42 describes de- 
sign and operating accuracy of maker’s 
direct-reading manually-operated 
portable and panel indicators for 
measuring temperature, electrolytic 
conductivity, or pH.—Leeds & North- 
rup Co., 4934 Stenton Ave., Phila., Pa. 

Circle 524 on inquiry <« ard 


Temperature Controllers. New 4- 
page illustrated issue Vol. 13, No. 2 of 
“Comments” describes maker’s auto- 
matic temperature controls in use in 
industries.—Wheelco Insts. Div., 
Barber Colman Co., Rockford, Ill. 

Circle 525 on inquiry card 


Pyrometer Supplies. New 52-page 
illustrated Buyer’s Guide 100-5 lists 
and describes maker’s thermocouple 
assemblies, components, and other py- 
rometer supplies.—Minneapolis-Hon- 
ey-well Regulator Co., Sta. 64, Wayne 
& Windrim Aves., Phila., Pa 

Circle 526 on inquiry card 


Industrial Combustion Data. New 
clothbound, 168-page “Hauck Indus- 
trial Combustion Data” handbook on 


industrial heat processing applications 
includes definitions of technical terms, 
industrial heating data, data on oil 
burning and gas burning, and index. 
Request on “gre letterhead. 
Hauck Mfg. Co., 124 Tenth St., Brook- 
lyn, N. Y. 
Circle $27 on inquir 


Portable Potentiometer. New 4-page 
illustrated Bulletin 1210 gives wiring 
diagrams, instructions, specifications, 
and special features of maker’s port- 
able potentiometers. — Minneapolis- 
Honeywell Regulator Co., Sta. 64, 
Wayne and Windrim Aves., Phila., Pa. 

e 528 on inquiry card 


Thermometers. New illustrated cata- 
logs present maker’s lines of ther- 
mometers for brewers, canners, bakers, 
etce.—Moeller Instrument Co., Rich- 
mond Hill 18, New York, N. Y. 

Circle $29 on inquiry card 


Electric Heaters. New 8-page illus- 
trated Bulletin 701 presents features, 
typical applications, and oper rating 
characteristics of “Chromalox” elec- 
tric circulation heaters.—Edwin L. 
Wiegand Co., 7568 Thomas Blvd., 
Pittsburgh, Pa. 

Circle 530 


Thermocouple Heads. New 2-page 
illustrated Bulletin 2700- 53 describes 
maker’s “Serv-Rite” thermocouple 
heads, connectors, and parts.—Claud 


S. Gordon Co., 3000 S. Wallace St., 
Chicago, Il. 


531 


Mercury-bulb Instrumentation. New 
24-page illustrated Bulletin 101 pre- 
sents basic principles of temperature 
measurement, plus features, types, 
typical applications and insta!lations 
of maker’s mercury-bulb instruments. 

Partlow Corp., New Hartford, N. Y. 

§32 on inquiry card 


Industrial Thermometers, New 16- 
page illustrated Bulletin E-2 presents 
technical data, construction, scale 
ranges, types, and uses of maker's 
mercury-in-glass and bimetallic ther- 
mometers. Request on company letter- 
head. oe Dept. E-2, 1434 Brandy- 
wine , Philade phia, P a. 

e §33 on inquiry card 


Temperature Standards. New 2 2-page 
bulletin describes operation of maker’ 4 
temperature standards for calibration. 

Weiller Instruments Corp., 95 Broad 
St., New York, N. Y. 

534 


INSTRUMENT & CONTROL 


CONSULTANTS 


Engineering Services, Test- 
ing Laboratories and other 
Professional Services 





PITTSBURGH 22, 


{ial CHEMICAL PLANTS DIVISION 


BLAW-KNOX COMPANY 


PENNSYLVANIA installation of control systems 


Consultation, design and 
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nated controls for industrial processes 


Engineering, design, procurement and supervision of the installation of a'l instrumentation and 
engineered control equipment, specializing in the designing and building of complete coordi- 


We will be glad to discuss your process control problems with you. Why not give us a call? 


EQUIPMENT & CONTROLS ENGINEERS Inc. 


814 Noblestown Road — Box 4446 
Pittsburgh 5, Pa. — WAlnut 1-1615 





more information 


Instrumentation and auto 


iTrame@ellice| Ma lol@mlaleltL iia, 


ede Conti 


RAT 


400 South Warminster Road’ Hatboro, Pa 


ed 
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C.O.M.S.I.P. 


Specialized in control Engineering 
Instrument :ayout—Procurement—Application— 
conventional and graphic panel design and 
construction 
INSTALLATION—REVAMPING 
STARTING UP—MAINTENANCE 
40 Ave. Verdun @ Creissy @ S&O France 





155 on inquiry card 





HOLLADAY & WESTCOTT 
5384 Huntington Drive 
Los Angeles 32, California 
DESIGN ENGINEERING for 
ENVIRONMENTAL TEST EQUIPMENT 


Low Temperature Specialists 








Aviation Power 


DELAWARE 
VALLEY 
ENGINEERING CO. 
3326 Lancaster Ave. Phila. 4, Pa. 
A. C. Arobone J. E. Cline E. C. Smith 


Process 


EVergreen 2-5952 
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“GERVRITE 


THERMOCOUPLE 


the head that's ahead 
in every way... 


This new ‘‘Serv-Rite'’ thermocouple head 
is actually small enough to be held com- 
fortably in the palm of your hand. But 
size is only one of the many features that 
make this thermocouple head really ex- 
traordinary. It is loaded with installation 
and service conveniences that any user 
of thermocouples will appreciate at once. 


The body is of malleable iron, cad- 
mium plated for durability. A new type 
friction lock assures easy removal or 
tightening of the cap ——a quarter turn 
does it. An asbestos gasket makes the 
head dirt- and moisture-proof. With a 
choice of %2”, %”, or 1” IPS opening 
for the protecting tube, you can standard- 
ize on one style head. 


The connector block is of a material 
especially selected to withstand, without 
damage, temperatures up to 900° F. in 
continuous service. Improvements over the 
conventional type of inserts greatly sim- 
plify the making of the lead wire connec- 
tions, The complete thermocouple ele- 
ment, including connector block, can be 
easily withdrawn for inspection. 

Install a ‘‘Serv-Rite'’ thermocouple 
head and see for yourself how much 
better it really is. 


Write for complete details 


GORDON. 
»* SERVICE .>' 


CLAUD S. GORDON CO. 


Manufacturers « Engineers « Distributors 


Thermocouples & Accessories * Temperature Control 
instruments + Industrial Furnaces & Ovens 
Metallurgical Testing Machines 


Dept. 2! + 3000 South Wallace St., Chicago 16, Iil. 
Dept. 2! + 2035 Hamilton Ave., Cleveland 14, Ohio 


. 
For more information circle 188 on inquiry card 
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MANUFACTURERS’ NEW LITERATURE 





Portable Pyrometer. New 4-page 
bulletin describes maker’s line of py- 
rometers; features ‘‘Series 240-T”’ 
pocket pyrometer.—Cybertronic Corp. 
Of America, Upland, Chester, Pa. 

e 535 ry ¢ 


ra 


PRESSURE 


Remote Miniature Indicators. New 
12-page illustrated Catalog 55-10 de- 
scribes construction, installation, and 
design features of maker’s. remote 
miniature “Ratographic” pressure in- 
dicators with long drum scale and 
monitoring provisions.—Fischer & 
Porter Co., 11A Jacksonville Rd., Hat- 


boro, Pa. 


Ultrasonic Transducers. New 8-page 
illustrated issue of “Brush Strokes” 
(Vol. 3, No. 2) describes generators 
of ultrasonic energy.—Brush _ Elec- 
tronics Co., 3322 Perkins Ave., Cleve- 
land, Ohio. 

Circle §37 on inquiry card. 


Electronic Pickup, Indicator. New 6- 
page illustrated Bulletin 101 presents 
features, principles of operation, and 
performance of maker’s ST-12 elec- 
tronic pickup indicator and description 
of line of pressure pickups and acces- 
sories.—Rutishauser Corp., 490 S. Fair 
Oaks Ave., Pasadena, Calif. 

e 538 on inquiry card 


Pressure Gages. New 2-page Bulle- 
tin 211 presents features, description, 
and application of maker’s gas-pres- 
sure and low-pressure diaphragm 
gauges.— Marshalltown Mfg. Co., Mar- 
shalltown, Iowa. 

Circle 539 or 


Pitot Tubes. New 8-page Bulletin 
51 describes maker’s pitot-tube con- 
struction, principles of operation, ap- 
plication, and installation. Request on 
letterhead.—Meriam Instrument Co., 
10920 Madison Ave., Cleveland, Ohio. 

rcle 540 nquiry cara. 

Leak-detection Service. New 6-page 
Bulletin 5-53-1813 describes custom 
leak detection service for vacuum or 
pressure equipment.—Consolidated 
Engineering Corp., 300 N. Sierra 
Madre Villa, Pasadena, Calif. 

Circle $41 on inquiry card. 


Vacuum Leak Detector, Pumps. New 
2-page illustrated bulletin describes 
maker’s bench type vacuum leak de- 
tector with self-contained vacuum 
pump.—Whittington Pump & Eng. 
Corp., 1126 Prospect St., Indianapolis, 
Ind. 

542 


Ionization Vacuum Gauge, Acces- 
sories. Two new 2-page bulletins de- 
scribe design and features of maker’s 
ionization gauge, tube, and amplifier 
for monitoring of high-vacuum sys- 
tems.—Litton Engr. Labs., San Carlos 
2, Calif. 

Circle $43 on inquiry card 


Pressure Transducers. New 2-page 
Bulletin 4 describes and gives charac- 
teristics and dimensions of maker’s 
neoprene-sheathed barium-titanate 
pressure transducers.—Atlantic Re- 
search Corp., Alexandria, Va. 

Circle $44 on inquiry card. 


Electrical Pressure Transmitters. 
New 2-page bulletin describes and il- 
lustrates maker’s “Teledyne” electri- 
cal pressure transmitters.—Fredric 
Flader, Inc., North Tonawanda, N. Y. 


Circle 545 on inquiry card. 


WEIGHT 


Scales and Balances. New 40-page 
illustrated Bulletin 15C illustrates and 
describes maker’s complete line of 
scales, balances, weights, and acces- 
sories.—Central Scientific Co., 1700 
Irving Park Rd., Chicago, IIl. 

Circle 546 on inquiry card, 


Universal balance. New 6-page bro- 
chure describes and illustrates maker’s 
universal balance, including beam and 
projection systems, weight operation, 
and compensating stirrups.—Voland 
& Sons, Inc., 32 Relyea Place, New 
Rochelle, N. Y. 

Circle 547 on inquiry card. 


FLOW 


Flow Rate Meters. New 16-page 
illustrated Catalog 10-A-10 objectively 
compares principles of operation, basic 
equations, features, and types of 
maker’s “Flowrator” variable-area and 
variable-head meters.—Fischer & 
Porter Co., Hatboro, Pa. 

Circle 548 on inquiry card. 


Orifice Meters. New 32-page illus- 
trated Catalog EG-2 presents features 
and operating principles of maker’s 
complete line of Orifice Meters and 
accessories. New 4-page Bulletin 
AAM1369 covers differential-pressure 
recording orifice meter.—A merican 
Meter Co., Inc., 1513 Race St., Phila., 
Pa. 

Circle 549 on inquiry card. 


Flow Control. New 8-page _ illus- 
trated Bulletin 155 describes operating 
principles, applications, and models of 
maker’s hydraulic controller for auto- 
matic pressure, flow, and proportion- 
ing control.—Askania Regulator Co., 
240 E. Ontario St., Chicago, IIl. 

Circle 550 on inquiry card. 


Flow Meters, Controllers. New 8- 
page illustrated Bulletin B-I-F 3 pre- 
sents maker’s lines of controlling, in- 
dicating, recording, proportioning, and 
feeding equipment.—B.I.F. Industries, 
P.O. Box 1342, Providence, R. I. 


Circle 551 on inquiry card. 


Proportioning and Materials Han- 
dling. New 6-page illustrated Bulletin 
#0351 describes manufacturer’s pro- 
portioning and materials handling sys- 
tem for automatically making up 





formulated mixes of bulk products. 
Richardson Scale Co., Van Houten 
Ave., Clifton, N. J. 

Circle 552 on 


MOISTURE 


Hygroscopes. New 4-page bulletin 
M353 describes and lists uses of 
maker’s instruments for measuring 
moisture content of hygroscopic ma- 
terials—Cambridge Instrument Co., 
Inc., Grand Central Terminal, N. Y. 
a7, 1N.- Xs 

Circle 553 


Humidity Control. New 4-page issue 
(Vol. 4, No. 2) of “The Humidity En- 
gineer” presents applications of hu- 
midity control in prevention of marine 
cargo damage, lithographic platemak- 
ing, reducing worker absenteeism, etc. 
—Surface Combustion Corp., Toledo, 
Ohio. 

¢ e 554 


OPTICAL 


Microscope Field Finder. New 
Broadside presents principle of opera- 
tion and features of maker’s ‘“Micro- 
Slide Field Finder’ for relocating 
fields of interest on slide-mounted 
specimens.—Lovins Engineering Co., 
8203 Cedar St., Silver Spring, Md. 


Circle 558 on inquiry a 





PIEZOTRONICS MADE THESE POSSIBLE 


Illumination Meter. New 1-page Pe 
data sheet describes and gives specifi- What can if do for you? 
cations of maker’s low-level illumina- | 
tion meter.—Specialties, Inc., Skunks : ; ; ; : ' 
Misery Rd., Syosset, L. I., N. Y. Modern piezo-electric materials performing the generating function 
Circle $56 on inquiry card have improved microphones, instruments and submarine detectors 
’ is : alike. Here the piezotronic elements generate electrical signals in 
Electroflash Units. New 12-page t : : Oth sadieiai iene nf Ok abies 
“Sylvania News” (Vol. 20, No. 7) response to varying pressures. er products ma : e 
features article on servicing electro- function, or the electric-storage, the optical, the electro-optical, the 


flash units.—Sylvania Electric Prod- | condenser or the impedance functions. 
ucts, Inc., 1100 Main St., Buffalo, N. Y. P 


Circle $87 on inquiry card So that you can easily experiment with piezo-electric materials, in 
conjunction with your product development programs, Brush has 
prepared an “idea kit” of piezo-electric elements. This kit is avail- 
presents characteristics, uses, and in- able at nominal cost. 


structions for maker’s photographic . . : 
papers and chemicals. Includes de- Send your check with the coupon today for the kit of sample piezo- 


scription of photocopying machines.- electric elements. Or write for the new free brochure and technical 


Photographic Papers, Chemicals. 
New 16-page illustrated Bulletin 301 


— yoda _ on NE. bulletin. Find out how piezotronics can help develop new products 


for you or improve your present products. 


LABORATORY 
APPARATUS BRUSH ELECTRONICS COMPANY 


_Laboratory Apparatus. New bulle- formerly 
tins (3) describe and illustrate ovens, INDUSTRIAL AND RESEARCH INSTRUMENTS | The Brush Development Co 
racks, stainless-steel] ware, clamps, PIEZO-ELECTRIC MATERIALS ACOUSTIC DEVICES } | Brush Electronics Company 
and balances available from distribu- MAGNETIC RECORDING EQUIPMENT is an operating unit of 
pot Harshaw Scientific, 1945 East ULTRASONIC EQUIPMENT Clevite Corporation, 
97 St., Cleveland, Ohio. 

Circle 559 on 
BRUSH ELECTRONICS COMPANY, DEPT. A-9 
- ? 3405 Perkins Avenue, Cleveland 14, Ohio 
Flask Shakers. New 4-page illus- Please send me the following: 
trated bulletin presents features and { KIT of sample piezo-electric elements. 
typical uses for maker’s rotary-actic Enclosed is check for $9.96. 
faak shakers “Modele C and V° 14. () PIEZOTRONICS Brochure (free copy) 
Sk shakers “Models C and V”. 1- ' PIEZOTRONICS Technical Data (free copy) 
page data sheet describes and gives as Piezotronics po sete 
specifications of maker’s tier-type re- ee Kit Cc 
ciprocating shaker.—New Brunswick the canabile orang 
Scientific Co., 10 Hiram St., New Title 
; As ’ ‘ story of the 
Brunswick, N. J. ins ethane. Address sipaiaesoclantnieig _ 
Circle 860. 0n inavit nd | i State__ 
159 siry card 
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Simplify Your 
BURRING, SMOOTHING 
and POLISHING operations 


CRATEX 


RUBBERIZED ABRASIVES 


Today's changing manufacturing picture — 
new production methods, new metals, in- 
creased use of plastics, new finishes, the 
rise in labor and material costs — all of 
these factors deserve the consideration and 
use of Cratex Rubberized abrasives for: 


BURRING » SMOOTHING + POLISHING 
Cleaning, Blending, Lapping, Finishing 
and Trimming Operations 


CRATEX Rubberized Abrasives are made in 
four “grit-types” from coarse to extra fine 
—and over 160 standard sizes in— 


WHEELS - POINTS - BLOCKS 
STICKS - CONES 


‘deal for Machine or Manual application on 
hard or soft Metals, Plastics, Glass 
and scores of other materials. 


Backed by 30 years of industrial, profes- 
sional and technical application-perform- 
ance, CRATEX Rubberized Abrasives have 
achieved an unduplicated reputation for low- 
ering “unit costs” with unparalleled results in 
burring, smoothing and polishing operations. 
Investigate Cratex Rubberized Abrasives... . 
“The World's Finest For Industrial Use”... 
send today for Descriptive Catalog which 
gives full details, applications and prices. 


CRATEX FREE TECHNICAL SERVICE 


Cratex abrasive engineers will gladly, with- 
out charge, analyze your individual produc- 
tion operations and recommend the correct 
“rubberized abrasives’ to lower your pro- 
duction costs and to meet your burring, 
smoothing and polishing problems. Check 
the coupon for—“Application Analysis Form.” 


MAIL THIS COUPON TODAY 


CRATEX MANUFACTURING CO. 

81 Natoma St., San Francisco 5, Calif. 
Without any obligation please send us— 

(0 Descriptive Catalog. 

(1) Application Analysis Form. 
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MANUFACTURERS’ NEW LITERATURE 





Water Demineralizer. New 4-page 
illustrated Bulletin 126 presents op- 
eration and features of maker’s mixed- 
hed demineralizer.—Barnstead Still & 
Sterilizer Co., 2 Lanesville Terrace, 
Forest Hills, Boston, Mass. 

e 561 =r 


ra 


Cyroscope and Osmometer. New 2- 


page bulletin describes and gives 
specifications for maker’s cyroscope 
and osmometer for determination of 
freezing point.—Fiske Associates, Inc., 
44 Bromfield St., Boston, Mass. 

Circle §62 on inquiry card 


Melting-point Apparatus. New 1- 
page bulletin describes maker’s ap- 
paratus for precise melting-point de- 
termination.—Nalge Co., 625 S. Good- 
man St., Rochester, N. Y. 

e 563 on inquiry card 


Mobile Laboratory. New 12-page il- 
lustrated Bulletin FS 232 lists engi- 
neering and designing features, and 
variety of equipment available in 
maker’s mobile laboratory unit. 
Fisher Scientific Co., 711 Forbes St., 
Pittsburgh, Pa. 

Circle 564 on inquiry card 


Chromatography Equipment. New 
%-page illustrated Catalog lists 
maker’s line of chromatographic cham- 
bers, jars, racks, densitometers, pho- 
tometers, lamps, etc. New data sheet 
gives principle of operation and speci- 
fications of maker’s electric “Desalter” 
for removal of inorganic salts from 
organic and amino acids for chroma- 
tography.— Research Equipment 
Corp., 1135 Third St., Oakland, Calif. 

e 565 on inquiry card 


ANALYTICAL 


Specific Gravity. New 4-page Cata- 
log 14-A-12 describes and illustrates 
gas specific-gravity measurement and 
control systems using combination of 
“Permutit Ranarex” and maker’s in- 
struments.—Fisher & Porter Com- 
pany, 842 Jacksonville Rd., Hatboro, 
Pa. 

566 or Juiry card 


Spectrophotometry. New 16-page il- 
lustrated Bulletin 295-217, ‘‘What 
Every Executive Should Know About 
Spectrophotometry,” presents basic 
principles of spectrophetometry, ap- 
plications, and features of maker’s 
line of spectrophotometers.—Beckman 
Instruments, Inc., S. Pasadena, Calif. 

567 on inauir 


J 


Portable pH Meters. New 4-page 
illustrated Bulletin 322-217 presents 
performance features, typical applica- 
tions, and available types of maker’s 
portable pH meters.—Beckman In- 
struments, Inc., S. Pasadena, Calif. 

§68 on inquiry card 


Analytical Instruments. New 12- 
page illustrated Bulletin CEC-1200-26 
presents nine articles on modern in- 
struments, including environment 
testing, high-mass analytical work, 
leak detection in sealed limit switches, 


| and new type recording oscillograph. 


Consolidated Engineering Corp., 
300 N. Sierra Madre Villa, Pasadena, 
Calif. 

569 on 


nquiry card 


Ratio Comparator. New 4-page il- 
lustrated Bulletin 812-6-53 describes 
fundamentals of operation and optical 
and electronic circuit principles for 
maker’s Horrig ratio comparator for 
determining spectral transmission 
curve of a substance relative to that 
of a standard.—Farrand Optical Co., 
Inc., Bronx Blvd., and East 238 St., 
New York, N. Y. 

e 570 or 


Titration Apparatus, New 4-page 
illustrated Bulletin 307 presents fea- 
tures, operation, and principles of 
maker’s “Aquameter” for high-speed 
automatic titration —Beckman In- 
struments, Inc., S. Pasadena, Calif. 

Circle 571 rd 


Oxygen, Combustibles Analyzers. 
New 4-page illustrated Product Speci- 
fication E65-1 gives principles, appli- 
cations, features, specifications, and 
characteristics of maker’s oxygen and 
combustibles analyzers.—Bailey Meter 
Co., 1050 Ivanhoe Rd., Cleveland, Ohio. 

Circle 572 o rd 


Photoelectric Colorimeter. New 4- 
page illustrated Bulletin B-214 pre- 
sents features and accessories for 
maker’s photoelectric colorimeter. 
Coleman Instruments Inc., 318 Madi- 
son St., Maywood, Ill. 

r 573 or 


Nuclear Magnetic-resonance Spec- 
trometer. New 6-page illustrated Bul- 
letin 40 describes basic operating char- 
acteristics, uses, and components of 
maker’s “Model V-4300” high-resolu- 
tion n-m-r spectrometer.—Varian As- 
sociates, 611 Hansen Way, Palo Alto, 
Calif. 

574 


Grating Spectrographs. New 16-page 
illustrated Catalog G2-53 gives tech- 
nical information, accessory equip- 
ment, suggested layouts, and descrip- 
tion of maker’s line of grating spec- 
trographs.—Jarrell Ash Co., 26 Far- 
well St., Newtonville, Mass. 

Circle $75 or yuiry card 

Photoelectric Densitometer. New 8- 
page Bulletin 755 describes maker’s 
photoelectric densitometer “Model 
425” for paper electrophoresis and 
chromatography.—Photovolt Corp., 95 
Madison Ave., New York, N. Y. 

£76 ard 


RADIOACTIVITY 


Isotopes Chart. New 2-page bulletin 
describes and illustrates color coded 
chart of isotopes and half lives.—Har- 
shaw Scientific, 8920 Laisy Ave., 
Cleveland, Ohio. 

e 577 


Radioactivity Instruments. New 32- 
page illustrated catalog lists and de- 
scribes maker’s complete line of radia- 
tion sealers, counters, and accessories. 
Two 4-page bulletins describe ‘Model 
418 Oak Ridge A-1” linear amplifier 





and “Model 115” single-channel pulse- 
height analyzer, or “Model 100” pulse 
height analyzer.—Radiation Instru- 
ment Development Lab, 2337 W. 67 
St., Chicago, Il. 

C 578 


Gamma-ray Pocket Dosimeter. New 
4-page illustrated Bulletin 300 GD de- 
scribes and gives operating instruc- 
tions for maker’s Gamma-ray pocket 
dosimeter.— Cambridge Instrument 
Co., Ine., Grand Central Terminal, 
New York 17, N. Y 

rcle 579 


Radiation Counting Equipment. New 
8-page illustrated issue 3 of “‘Nucleon- 
ics” presents application and features 
of maker’s radiation counters, and de- 
scribes new film-badge service.—Nu- 
clear Instrument and Chemical Corp., 
223 W. Erie St., Chicago, III. 

Circle $80 on inquiry card 


3 


Remote-handling Tongs. New 1-page ? ct 
bulletin describes features of distribu- f H. f 
tor’s pistol-handled remote-handling Won Ur 
tongs for handling of radioactive ma- 
terials—Atomic Center for Instru- ® r 
ments and Equipment, Inc., 489 Fifth Th G. Y/ HELICOID 
Ave., New York, N. Y. IS ear ess a 


Circle 581 on inquiry card 


. Hae mp ne ong New 2-page Try a HELICOID. Find the toughest spot you have 
ulletin gives uses and specifications : : 
for maker’s line of fast-neutron pro- for a gage. Let the HELICOID prove itself. Let it 
portional counters.—Radioactive Prod- show you how much these quality gages can save 
a a, os Cree hy Be you, especially in maintenance, as the standard gage 


troit, Mich. 
Circle 582 on inauiry card throughout your plant. 


HELICOID has no gears to wear out! 
DATA REDUCTION Flutter, extreme surges, rapid pulsations—these break 


down ordinary gages but they can’t hurt a HELICOID 
page illustrated bulletin presents engi- because 1) the HELICOID has no gears, no teeth to 


COMPUTING, 


General-purpose Computer. New 24- 
rere. J features and system design of wear out; 2) the cam releases from roller at maximum 
maker’s laboratory computer; also g : 5 : ‘ 
available on service basis. Includes dial graduation (it resets automatically, instantly). 
theory, word structure, ete.—Bur- ; i 

Ad ia ig egsee ee illustration below. 
roughs Adding Machine Co., Phila. s 


sags Sn Many Sizes, Many Styles 


Digital Computer. New 12-page bul- . ; 2S ac 
letin Steins aud explains pes ei You can get HELICOID Gages tapletinaonendbing rete 
of maker’s “ALWAC” general-purpose or compound service—in all pressure ranges; white, 
digital computer.—Logistics Research 
Inc., 141 S. Pacific Ave., Redondo eer 
seach, Calif. mountings, for flangeless cases. See your distributor 


= today or write for catalog G-2. 


black or radiant faces; wall, stem, flush, and panel 


Magnetic Binary Counter. New 4- 
page illustrated bulletin gives features 
and specifications of maker’s magnetic 
binary counters “Models 1001, 1002 
and 1003.”—-Laboratory for Elec- 


tronics, Inc., 75 Pitts St., Boston, Mass. _—— (F ’ 
Circle $85 on inauiry card ROLLER BG 


HELICOID 
Only HELICOID offers this long- 


Digital Converter. New 4-page il- lasting gearless gage movement Pressure 


lustrated Bulletin 107 presents func- 
—_ application, and operation of V, , 
maker’s “Digi-Coder” for direct con- acuum 
version of voltage or shaft position to HELICOID GAGE DIVISION 
any decimal or coded digital output. —_-.s, AMERICAN CHAIN & CABLE 
Electrical Development Co., Ine., 40 \ 
East 40 St., New York, N. Y. 
Piccte BE oa thauiry card 927 Connecticut Avenue * Bridgeport 2, Connecticut 
f , e informatior e 161 f nquiry ud 
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Measurements 
Corporation 


MODEL 59 


FREQUENCY CALIBRATION: =2% 


For determining the resonant 
frequency of tuned circuits, an- 
tennas, transmission lines, by- 
pass condensers, chokes, etc. 
For measuring inductance and 
capacitance. May also be used 
as an auxiliary signal genera- 
tor; for signal tracing and many 
other applications. 


Complete data on request. 


MEASUREMENTS 
ee] 220) 7 Wale), | 


Belel, Beek, | oO NEW JERSEY 

















WHAT'S NEW IN 
BLACK LIGHT? 


Day by day, major industrial firms are 
finding Blak-Ray the answer to laboratory 
analysis, inspection and production prob 
lems. Sunkist Firestone Maytag 
American Microphone Company 

are among the country’s leading companies 
who are finding Blak-Ray a step forward 
in production as well as in laboratory re 
search. Total darkness is not required and 
no special installation is necessary. Write 
for applications in your field. 

Blak-Ray 4-Watt (X4) 110-Volt AC Long 
Wave (3660 AU) $14.75, U.V. sources in 
Long Wave (3600 AU) or Short Wave 
(2537 AU) available. Satisfaction guaran 
teed, 

ULTRA-VIOLET PRODUCTS, INC. 
South Pasadena 9, Califorriia 
Pioneers in Ultra-Violet since 1932 
t f f stior e 163 nquir 
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MANUFACTURERS’ NEW LITERATURE 





Oscillogram Processor. New 4-page 
Sulletin CEC1537 7-53 describes and 
gives specifications of maker’s “Type 
23-109 Oscillogram Processor.”’—Con- 
solidated Engineering Corp., 300 N. 
Sierra Madre Villa, Pasadena, Calif. 

587 j 


Servocalculators. New 4-page illus- 
trated “Laboratory Report No. 7” has 
article on “Theory and Application of 
the Servocalculator,” a device for cal- 
culating shunt resistors in making 
function resistors.—Technology In- 
strument Corp., 531 Main St., Acton, 
Mass. 

588 


Electrical Keyboard. New 2-page 
bulletin presents features, applica- 
tions, and modifications of maker’s 
electrical input keyboard with rows of 
keys controlling switches for inputs 
to computers, etc.—Clary Multiplier 
Corp., San Gabriel, Calif. 

589 y 


RECORDING 


Recording Potentiometer. New 6- 
page Circular P-3-A presents features 
of maker’s new simplified, single-point 
recording potentiometer.— Weston 
Electrical Instrument Corp., 614 Fre- 
linghuysen Ave., Newark, N. J. 

590 i 


Cathode-ray-tube Photography. New 
36-page illustrated Bulletin P-R3 pre- 
sents problems encountered in photo- 
graphing cathode-ray patterns, means 
of overcoming them, and descriptions 
of maker’s equipment.—Allen B. Du- 
Mont Labs., Inc., 1500 Main Ave., 
Clifton, N. J. 

591 


Multichannel Recorders. New 4-page 
illustrated Bulletin 180 DWMC lists 
features of maker’s multiple channel 
“Simpli-Scribe” direct-writing record- 
er.._Cambridge Instrument Co., Inc., 
Grand Central Terminal, New York, 


592 


Data Printing Systems. New 30- 
page catalog describes devices for 
transducing, storing, and printing 
data. Includes automatic data logs, 
remote and selective scanning data 
logs, alarm recorders, and thermo 
couple readout systems.—Electrical 
Development Co., Inc., 40 East 40 St., 
New York, N. Y. 

593 


Oscillograph. New 12-page Bulletin 
(Vol. 3, No. 2) “Engineer*ng News” 
presents practical applications for 
maker’s oscillographs and strain indi- 
cators.—Hathaway Instrument Co., 
1315 S. Clarkson St., Denver, Colo. 

594 y card 


Data Recorder. New 4-page bulletin 
describes and illustrates maker’s data 
recorder for recording repetitive tests. 
Includes data sheets on “Models 18 
& 19.”—Barnes Development Co., 213 
W. Baltimore Pike, Lansdowne, Pa. 

. 595 ry card 


Oscillograph Recording Equipment. 
New 8-page illustrated first issue 
(Vol. 1 No. 1) of “Right Angle” pre- 
sents new developments, technical 
data, special applications, and modifi- 
cations for maker’s direct-writing os- 
cillographiec recording systems.— San- 
born Co., Cambridge 39, Mass. 

e 596 srd 


Data Recorder. New 4-page bulletin 
lists features, operation, and typical 
uses of maker’s graphical charting 
data recorder.—Barnes Development 
Co., 213 W. Baltimore Pike, Lans- 
downe, Pa. 

( e 597 


Tape Recorder. New 2-page illus- 
trated data sheet presents features 
and description of distributor’s “Port- 
Able” tape recorder.—Recorders Dis- 
tributors Inc., 7122 Melrose Ave., 
Hollywood, Calif. 

e 598 


TACHOMETERS, 
COUNTERS 


Tachometers. New 8-page illus- 
trated Vol. 8, No. 2 issue of “Engi- 
neering Notes” features developments 
in (1) bearingless tachometer gener- 
ator using a frequency responsive 
network, (2) single-point ammeter 
using a current transformer, and (3) 
linear-scale feeder ammeter.—Weston 
Electrical Instrument Corp., 614 Fre- 
linghuysen Ave., Newark, N. J. 

f 599 on inquiry card 


Resonant-reed Tachometers. New 
16-page illustrated Bulletin 31-P8 ex- 
plains principles and features of 
maker’s “Frahm” resonant-reed hand 
tachometer.—James G. Biddle Co., 
1316 Arch St., Phila., Pa. 

Circle 600 on f 


Hand Tachometer. New 4-page il- 
lustrated Bulletin 751 presents fea- 
tures, principles of operation, and 
instructions for use of distributor’s 
“Type UO” tachometer.—Herman H. 
Sticht Co., Inc., 27 Park Place, New 
York, N. Y. 
( 601 


Electronic Interval Timer. New 1- 
page Bulletin 653 gives features, de- 
scription, application, operation, and 
specifications for maker’s interval 
timer.—G. C. Wilson & Co., Chatham, 


ow. 


602 


Electric Counter Actuators. New 4- 
page illustrated Bulletin ES-93 de- 
scribes maker’s line of electric counter 
actuators.—Production Instrument 
Co., 710 W. Jackson Blvd., Chicago, 
Ill. 

» 603 « 


Counting Devices. New 8-page Bul- 
letin 227678 describes maker’s count- 
ing devices for mechanical and hand 
operation, predetermining, electrical 
and textile counters.—Veeder-Root 
Inc., Hartford 2, Conn. 

604 on inquir 





@ Collet capacity +,” 


Jewelers type lathes for fine 


«, swing 4”, bed 18” long, 
6 position self- saiiate turret with 4” holes. 


Sectfy RMATIC QUALITY FOR: 


@ row conrrot vaives 


© sequence vatves 


instrument work and second operations. Collets as 
small as .004”. Send for catalog. Louis Levin & Son, 


Inc., 782 E. Pico Blvd., Los Angeles 21. 


4 CYLINDERS 


9 PRESSURE REGULATORS 


Write for Complete Details about AIRMATIC Products 


Attractive O.£.M. and 
Quantity Discounts 


AIRMATIC VALVE, 


Precision lathes for small tool 


and instrument work. 


e 164 


Counters. New 4-page bulletin de- 


seribes distributor’s line of German- 
revolu- 


made automatic counters for 

tion, measurement, stroke, Bnei 

etc.—Presin Co., Dept. MS, 5 Wil- 

shire Blvd., Los Angeles 3¢ 6, ¢ Calif. 
rcle 605 on ing i. 


GAGING, TESTING 


New 24-page illustrated 
Bulletin 126-53 describes applications 
of maker’s “Plunjet” gaging car- 
tridges used with air gages.—Sheftield 
Corp., Dayton 1, Ohio. 

606 


Air Gage. 


Gaging Equipment. New 2-page 
Bulletins 533, 534, and 535 define fields 
of application, give uses, and descrip- 
tion of maker’s “Indi-Ac,” “Par-Ac,” 
and “Micro-Ac” electronic microme- 
ters.—Cleveland Instrument Co., 735 
Carnegie Ave., Cleveland, Ohio. 

( e 607 n rd 


Spring Testers. New 2-page illus- 
trated bulletin covers uses of maker’s 
spring testers for testing ee lag 
and extension springs. Carlson Co., 
277 Broadway, New York, N. 

( 608 on ir sed 


Ultrasonic Thickness Measurement. 
New 4-page illustrated Bulletin 1010 
describes maker’s ultrasonic “Metro- 
scope” for measuring thickness and 
checking flaws and bonds.—J. W. Dice 
Co., Englewood, N. J. 

C 609 


Complete line of accessories. 


Oil-testing Centrifuge. New 2-page 
bulletin describes maker’s “Model G” 
oil-testing centrifuge.—International 
Equipment Co., Boston 35, Mass. 

610 


Layout Plates. New 2-page bulletin 
describes features and applications of 
maker’s black granite layout plates. 

Collins Microflat Co., 2326 E. 8 St., 
Los Angeles, Calif. 

611 


Hydrostatic Testing i New 
2-page illustrated Bulletin H353 de 
scribes typical hydrostatic hooting ma- 
chines designed and built by maker 
and outlines type of information re- 
quired to meet customer specifications. 

Steel City Testing Machines, Ince., 
8817 Lyndon Ave., Detroit, Mich. 

612 


TEST CHAMBERS 


Test Chamber. New 4-page bulletin 
describes and illustrates maker’s 
“Model TC-1” temperature test cham- 
ber, including operating instructions 
and maintenance.—Statham Develop 
ment Corp., 12411 W. Olympic Blvd., 
Los Angeles, Calif. 

613 


Test Chambers. New 1-page Bulletin 
8670 describes features of manufac- 
turer’s altitude, humidity, tempera- 
ture, and air conditioning chambers. 

Tenney Engineering, Inc., 26 Ave- 
nue B, Newark, N. J. 

614 


7317 Associate Ave. ° 


Delivery from Stock 
—Immediate 


INC. 


Cleveland 9, Ohio 


165 


ELECTRICAL, ELEC- 
TRONIC INSTRUMENTS 


Wave Analysis. New 8-page illus- 
trated issue of “Experimenter” (Vol. 
38, No. 2) presents simplified system 
of wave analysis for production test- 
ing.—General Radio Co., 275 Massa- 
chusetts Ave., Cambridge, Mass. 

rcle 615 on inquiry card 


Microvolt Signal Generator. New 1- 
page Bulletin 1535 describes maker’s 
microvolt signal generator with con- 
tinuous coverage to 165 Me. on funda- 
mentals.—- Hickok Electrical Instru 
ment Co., 10514 Dupont Ave., Cleve- 
land, Ohio. 

616 


Electrical Instruments, Pyrometers. 
New 36-page illustrated Catalog 53 
lists maker’s line of meters, panel and 
switchboard instruments, potentiom- 
eters, etc.—Cole Instrument Co., 1320 
S. Grand Ave., Los Angeles, Calif. 

i¢ 617 juiry ard 


Resistance Measurement. New series 
of bulletins totalling 8 pages describe 
features and general specifications of 
maker’s impedance bridges, bridge null 
amplifiers, potentiometers, rheostats, 
and resistance decade hoxes._-Brown 
Flectro-Measurement Corp., 4635 S.E. 
Hawthorne Blvd., Portland, Ore. 

e 618 on inquiry 


VOM. New 52-page illustrated 
booklet—“1001 Uses for the Model 
260 Volt-Ohm-Milliammeter’—pre- 
sents applications for maker’s instru- 
Page 1425 
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A PRECISION 
HEAT-FLOW 
TRANSDUCER 











new 


instrument 
component 


High electrical output relative to linear heat-flow gradient 
through the new Beckman & Whitley Heat-Flow Transducers 
permits instrumentation set-ups with directly-driven indicating 
or recording meters. Individual thermopile sections, containing 
large area-density of silver-constantan thermocouple junctions 
on both sides of thin, uniformly heat-conducting slabs, can be 


connected in various electrical and physical configurations 
depending on specific application needs. 


Examples in current use include Beckman & Whitley 
Total Hemispherical and Net Exchange Radiometers, portable 
Heat-Flow Meters for refrigeration, heating, and air-condition- 
ing studies, and soil heat flow recorders. 


Write for details and recommendations concerning 
your heat-flow measurement needs : 


Beckman ¢ Wa 


INC. SAN CARLOS 4 
CALIFORNIA 


instruments for scientific meteorology 


NO SHORT 
CIRCUITS 


*TRADE MARK PAT. PEND 


R ALL SIZES 
‘a dia. to 1'4" die 
“@> 
Wey Made of 
TOUGH, DURABLE 
ETHYL CELLULOSE PLASTIC 
—FLEXIBLE, EASY TO INSTALL 


Write for Sample and Full 
Information, including Strength 
Tests and Prices 


WECKESSER CO. 


5260 N. Avondale Ave. + 
f 167 
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High Precision OpricaL Compo. 
NENTS Any Size For 
Astronomical and Physical 
Research 
© 
Parabolic, Spherical, Ellipsoidal 
and Plane Mirrors 
e 
Plane Parallel PLATEs 
. 

SCHLIEREN SYSTEMS 
* 

Wind Tunnel Optics 
e 
Lenses & Prisms of Glass 
Natural or Synthetic 
CRYSTALS 
* 

Complete Optical and Mechanical 
INSTRUMENTS 
e 
Made to Specifications 
eo 
High Vacuum Coating 
a 


John Unert! Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 








168 


NEW LITERATURE 


ment in servicing, broadcasting, etc. 
Simpson Electric Co., 5200 W. Kin- 
zie St., Chicago, III. 
619 





Electronic Circuits. New 36-page 
“Philips Technical Review” (Vol. 14, 
No. 10) deals with electronic circuits 
of maker’s products.—Philips Re- 
search Laboratories, 750 S. Fulton 
Ave., Mount Vernon, N. Y. 

C 620 ) 


Electronic Test Equipment. New 
Brochure 01-156-5040 describes and 
illustrates maker’s UHF and VHF 
signal generators, visual alignment 
generators, TV linearity pattern gen- 
erators, oscilloscopes, ete.—Philco 
Corp., Accessory Div., Phila. 34, Pa. 

621 on ir y card 


Transistor Accessories. New series 
of bulletins presents features and 
specifications for manufacturer’s tran- 
sistor testers, DC supply unit, and 
constant-current converters.— Elec - 
tronic Research Associates, Dept. B3, 
Box 29, Caldwell, N. J. 

e 622 on inquiry card 


Cable Fault Locator. New 12-page 
illustrated Bulletin 65 gives principles 
of operation and features of maker’s 
“Impulse Cable Fault Locators” and 
“D-C Proof Testers.”—James G. Bid- 
dle Co., 1316 Arch St., Phila., Pa. 

623 nquiry card 


Cable Fault Finder. New 2-page 
illustrated Bulletin F38 describes fea- 
tures of maker’s cable fault finder for 
locating open-circuits or low and high 
resistance shorts..—Joy Mfg. Co., Oli- 
ver Bldg., Pittsburgh 22, Pa. 

» 624 quiry ard 


Low-frequency Amplifier. New 4- 
page Bulletin 810-6-53 describes mak- 
er’s low-frequency high-gain amplifier 
and regulated power supply.—Farrand 
Optical Co., Inc., Bronx Blvd. & E. 238 
St., New York, N. Y. 

Circle 625 on ir 


Phase-sensitive Null Detector. New 
2-page bulletin lists applications, prin- 
ciples of operation, features, and speci- 
fications of maker’s “Phazor” null 
meter.—Industrial Test Equipment 
Co., 55 E. 11 St., New York, N. Y. 

Cir 626 on inquiry card 

Meter Calibrator. New data sheet 
presents features, applications, and 
specifications of maker’s precision DC 
reference meter calibrator.—Kalbfell 
Laboratories, Inc., 1090 Morena Blvd., 
San Diego, Calif. 

227 


Microwave Wattmeter. New 4-page 
illustrated bulletin presents principle, 
features, and uses of maker’s Model 
309 microwave wattmeter.— Bruns- 
wick Instruments, P. O. Box 813, New 
Brunswick, N. J. 

Circle 628 


Electronic Design. New 8-page 
booklet describes and illustrates mak- 
er’s facilities for production, especi- 
ally special instruments or control 
devices not available commercially. 





Manson Laboratories, 207 Greenwich 
Ave., Stamford, Conn. 
C 629 n 


ELECTRONIC 
COMPONENTS 


Junction Transistors. New 4-page 
Bulletin DL-S 310 gives theory and 
applications of maker’s germanium 
hermetically sealed junction transis- 
tors, Includes basic connections and 
circuits, formulas and characteristics. 

Texas Instruments, Inc., 6000 Lem- 
mon Ave., Dallas, Texas. 

630 


Hermetically-sealed Terminals. New 
20-page illustrated catalog describes 
maker’s complete line of hermetically- 
sealed glass-to-steei electrical feed- 
through terminals.—Fusite Corp., 
6000 Fernview Ave., Cincinnati, Ohio. 

4 if $31 n n y 3 


Cable Clips. New 2-page Bulletin 
E-1, 2 and Data Sheets 11 and 12 
describe and give strengths and di- 
mensions of maker’s “EtheLoc” plastic 
cable clips.—Weckesser Co., 5261 N. 
Avondale Ave., Chicago, Il. 

Circle 632 or ry ca 


Self-locking Connectors. New 8-page 
illustrated bulletin “Taper Technique,” 
describes features, uses, and types of 
maker’s self-locking taper connectors. 

Aircraft-Marine Products, Inc., 2100 
Paxton St., Harrisburg, Pa. 

Circle 633 juiry car 


Hermetic Seals. New 36-page_ il- 
lustrated Bulletin 453 gives detailed 
drawings, ratings, ete. for maker’s 
line of hermetic seals.—Stupakoff 
Ceramics & Mfg. Co., Latrobe, Pa. 

Circle 634 ‘r 


Series Connectors. New 6-page Bul- 
letin Vol. 6, No. 4 “Engineering News” 
lists maker’s “164 Series” connectors, 
plus article on UHF corner-reflecto 
TV antenna. American Phenolic 
Corp., 1830 S. 54 Ave., Chicago, Il. 

Cir 635 j 


Rectifier. New 4-page_ illustrated 
Bulletin RN-653 presents features of 
maker’s “Type DP-2” photoelectric 
cell, output of world’s largest rectifier, 
explanation of rectifier designs for 
half-wave circuits, plus specifications 
and drawings for maker’s miniature 
rectifiers.—International Rectifier 
Corp., 1521 E. Grand Ave., El Segundo, 
Calif. 

636 


Test Probes. New 6-page folder de- 
scribes and illustrates maker’s “Klip- 
zon” self-holding test probes.—United 
Technical Laboratories, Morristown, 


637 


Electron Tubes, Vacuum Capacitors. 
New 24-page catalog lists and de- 
scribes maker’s line of vacuum capac- 
itors, triodes, tetrodes, magnetrons, 
hydrogen thyratrons, and radiation 
counter tubes.—Amperex Electronic 
Corp., 230 Duffy Ave., Hicksville, L. I., 
N. 2. 

638 - e y 3rd 


MODEL 541/A 


RANGE; 0 to 0.2 Roentgen 


ACCURACY: 


+ 15% of true dosage 
from 0.08 Mev to 2.0 Mev 
(+ 10% on Cobalt 60) 





Se 





MODEL 362 


RANGE: 0 to 0.2 Roentgen 


ACCURACY: 


+ 10% from 40 Kev to 1 Mev 


Excessive exposure to radiation 
may be hazardous...Measure it! 


DIRECT READING 


A direct reading pocket dosimeter lets you SEE, at any time, 
the exact quantity of radiation to which you have been ex- 
posed. Plants using industrial radiography or radioactive 
isotopes, either in the laboratory or in production, should 
maintain constant check on potential health hazards arising 
from scattered radiation, A Victoreen direct reading pocket 
dosimeter, worn like a fountain pen by technician or super- 
visor, shows at a glance the quantity of radiation in roentgens 
A charger is required for operation. 


INDIRECT READING 


For a large number of employees subject to exposure by stray 
radiation, use of an indirect reading dosimeter by each in- 
dividual is more ecénomical, too. All dosimeters used during 
the day are turned in to one responsible person, who reads 
each dosimeter and records the data—thus providing a per- 
manent, daily, written record of the dose received by each 
employee. Management has a true picture of radiation 
hazard conditions in the plant. A charger-reader is required 
for operation. Victoreen's quarter century experience in radi- 
ation measurement assures the highest quality. 


Write for descriptive folder 301 2A. 


T ictoreen Instrument Co. 


5806 HOUGH AVENUE, CLEVELAND 3, OHIO 


169 nquiry card 


—W.S. ROCKWELL VALVES 


Engineered for Dependable Service 
on Air, Gases, Liquids, Semi-Solids 


of commercial, drip- 

or bubble-tight closure, 

with quick, positive control and 
shut-off manually or automatically. 


Made ruggedly 
for all conditions of 
corrosion, erosion, temperatures 


to 2000° F., pressures to 300 p.s.i. 


Butterfly, wafer or slide 
valves, 1 to 120” pipe size. 


W. S. ROCKWELL COMPANY 


2643 ELIOT STREET 


Sales Representatives in Principal Cities 


FAIRFIELD, CONN. 
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Pneumatic 
Weight 
Transmitters 


FOR LINEAR CONVERSION OF WEIGHT INTO 
POUNDS PER SQUARE INCH AIR PRESSURE 


A complete line of weight transmitters in single and multiple dia- 
phragm construction with load capacities up to 23,000 pounds per 
diaphragm. Pneumatic tare balance for any portion of the total load 
on all models. All moving parts are enclosea totally. Complete weigh- 
ing systems designed to your requirements. 


WRITE FOR CATALOG 


JOHN R. MONSELL 


Manufacturing Engineer 
Pitman, N. J. 











HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 47 years. 


In general use 
for specification 
purposes. Sim- 


Comparatively MAGNETIC RECORDING 
inexpensive, DELAY LINE 


and 30,000 cps, with appropriate drum speed. DELAY —uy 
1000 wavelengths of informatic on storage per channel: 2 
second delay maximum at 5 cps—proportionately less wit 
increase in frequency. NUMBER OF CHANNELS—1 to lf 


wear of recording medium; permanent drum recording sur 
TECHNIQUE — provides a high degree of amplitude linearity 


recording medium or slight variations in head-to dru 
Spacing. SEND YOUR DELAY-LINE REQUIREMENTS to: 


The Shore Instrument / Ewvmecnne Ziseance Assocures 
& Mfg. Co., Inc. 1902 W. Minnehaha Ave., Dept. 1-5 ¢ St. Paul 4, Minn. 
90-35 Van Wyck Expressway DIGITAL COMPUTERS « DATA HANDLING SYSTEMS » MAGNETIC 


STORAGE SYSTEMS » INSTRUMENTS « ANALOG MAGNETIC 
Jamaica 35, N. Y. RECORDING SYSTEMS « COMPUTING SERVICE 











For more informatior e 172 
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ple, sturdy " BOUNDARY DISPLACEMENT 


FREQUENCY RANGE—any five-octave band between 5 cps 


n 
Hlustrated MAGNETIC DRUM NON-CONTACT RECORDING—eliminates 
bulletins face may be used indefinitely. BOUNDARY DISPLACEMENT 


free minimizes modulation effects due to non-homogencity of 








NEW LITERATURE 





Electronic Components. New 16- 
page illustrated catalog presents dis- 
tributor’s line of electrical and elec- 
tronic parts such as transistors, relays, 
transformers, dynamotors, etc.—Her- 
bach & Rademan, 1204 Arch St., Phila., 
Pa. 

639 


Microwave Accessories. New 4-page 
illustrated Bulletin 5M 1152 lists mak- 
er’s line of microwave components 
cable assemblies, crystal mounts, 
wavemeters, directional couplers. 
General R-F Fittings Co., 702 Beacon 
St., Boston, Mass. 

Circle 640 


Miniature Audio Transformers. New 
Data Sheet P-9 describes maker’s line 
of miniature audio transformers.— 
Thermador Electrical Mfg. Co., 5119 
District Blvd., Los Angeles, Calif. 

641 on inquiry car 


Ultrasonic Delay Lines. New 4-page 
illustrated Bulletin 100 25C453 pre- 
sents applications and specifications 
for maker’s solid ultrasonic delay 
lines.—Anderson Laboratories, Inc., 39 
Taleott Rd., W. Hartford, Conn. 

642 on inquiry card 


Germanium Diodes. New 4-page il- 
lustrated bulletin presents features, 
basic construction and specifications of 
maker’s fusion-sealed-in-glass germa- 
nium diode.—Hughes Aircraft Co., 
Dept. G, Culver City, Calif. 

rcle 643 y card 


Dry-type Transformers. New 8-page 
illustrated Catalog 353 presents fea- 
tures, applications and types of mak- 
er’s dry-type transformers.—Hindle 
Transformer Co., Inc., Woods Church 
Rd., Flemington, N. J. 

rcle 644 on ir 


Illuminated Control Panels. New 12- 
page illustrated bulletin describes fea- 
tures and uses of maker’s illuminated 
switch assemblies, control panels, 
knobs, and dials.—Universal Aviation 
Equipment Inc., 362 Fifth Ave., New 
Y ol k, J 

645 


Slip Rings, Commutators. New 4- 
page illus trated bulletin describes 
manufacturer’s subminiature precision 
slip rings, commutators, and brush- 
holders.—Slip Ring Co. of America, 
2038 Broadway, Santa Monica, Calif. 

546 ry car 


Socket Turrets, Plug-in Units. New 
12-page illustrated Catalog 53 covers 
maker’s line of socket-turrets, socket 
strips, and plug-in units.—Vector 
Electronic Co., $352 San Fernando Rd., 
Los Angeles, Calif. 

647 ©: 


Vibration Isolators. New 8-page il- 
lustrated Bulletin 534 presents fea- 
tures, applications, and construction 
details for maker’s “Series M44” vi- 
bration isolators and “TOMA” mount- 
ing bases.—Barry Corp., 700 Pleasant 
St., Watertown, Mass. 

648 





Electronic Products. New 4-page il- ROVEMENTS 
lustrated Bulletin 653 presents glass- | 
to-metal seals, steatite and other ce- 


ramics, printed circuits and ceramic- 
metal assemblies.—Stupakoff Ceramic NEW 


& Manufacturing Co., Latrobe, Pa. pars 
soap shies : Dl so METER 


Coils, Capacitors, Components. New | ere oo ; TYPE 260-A 
20-page bulletin describes and illus- ; ; : 
trates maker’s coils, capacitors, com- i : : ; Freq. 50 kc to 50 mc 
ponents, and test equipment.—Barker be ‘ “a os 
& Williamson, 237 Fairfield Ave., Up- eee ot ¥ 
per Darby, Pa. p tay ve Ce i eee ; NEW FEATURES 
Circle 650 on inquir ard ee : os : Lo Q Scale permits Q readings down 
; to a value of 10. 
Transformers. New 32-page catalog 
— ena i wa replace- | The Q Meter Type 260-A replaces our Type 160-A, 4@ ae —_ he Giegaee in @ 
re "ae cae Tr ee ee | which has been standard equipment for eighteen of two circuits or components up to 
3680 Elston a 5 Chice ag 4 a | years. Many improvements have been made, but o value of 125. 
= ‘ _— weep nie ieee several of our ideas were Coo extensive to put into a 
Circle 651 on inquiry card | model in production. The Q Meter Type 260-A Thermocouple for indicating current 
includes all past improvements and the extensive inserted into measuring circuit re- 


MOTORS changes that we have accumulated designed fer high burnout point well 


s ; y SPECIFICATIONS above operating current. 
__Fractional-hp. Motors. New 4-page | Frequency COVERAGE: 50 KC to 50 MC. Continuously vari- 
illustrated issue (Vol. 33, No. 4) of | able in eight ranges All indications on large meters with 
“Motorgram” presents method for | FREQUENCY ACCURACY: Approximately + 1%. eniiinn cinta. bud enemas ot 
adding sound to 8-mm. film, and char- RANGE OF Q MEASUREMENT: 10 to 625 ° . 
acteristics of speed control in fraction- |  gance OF DIFFERENCE Q MEASUREMENTS: 0 to 125. “tye 


al-hp. motors.—Bodine Electric Co., 
96 ; . Ree INTERNAL RESONATING CAPACITANCE RANGE: Main tuning Walia Qebhdhemensteter de nat 
2250 W. Ohio St., C hicago, Ill. Dicl: 30 to 450 mmf (direct reading) calibrated in 1.0 mmf a ait on resistor decreased te 
Circle 652 on inquiry card increments from 30 to 100 mmf: 5.0 mmf increments from 0.02 ohms to minimize effect on meas- 
100 to 450 mmf 
‘ c | ACCURACY OF RESONATING CAPACITOR: Main tuning Dial: ‘ ‘ 
Permanent-magnet Motors. New 4- Approximately + 1% or 1.0 mmf., whichever metalized coaxial resistor used. 
page illustrated Bulletin F-4344 lists is the greater ) 
features, and adaptions of maker’s two | POWER SUPPLY 90.130 volts—60 cps (internally 
types of permanent-magnet small DC regulated) . BOONTO RADIO 
motors.—Barber-Colma Co., Rock- | Price: $725.00 FOB. Factory - : 
ford, Ill is 7 i | BOONTON NJ USA \ OY tan 
> Sal. 


Circle yr Juiry J 
653 . men yn circle 1974 on inauir 


uring circuit. New type low reactance 











High-slip Induction Motor. New 4- 
page illustrated Bulletin GEA-5968 in 
yresents design features, operation 
sticaielen, ly and Biunxie of | J HEISE GAUGES 
maker’s high-slip motor for punch- | e 
press service.—General Electric, Sche- STANDARD OF THE WORLD 
nectady 5, N. Y. 

Circle 654 on inquiry 
for measurements 


Motor Starters. New 8&-page illus- 
trated Bulletins 514 and 515 present 
applications, construction, and dimen- 
sions of maker’s line of combination 
motor starters.—Federal Electric : 

Products Co., 1429 Park St., Hartford, of extreme accuracy 
Conn. 


of pressure 


655 on inquiry } ae a 


RELAYS, SWITCHES 


High-speed Relays. New 4-page il- Vv 
lustrated Catalog 337 presents appli- 
cations and operational features of 
maker’s “Millisec’”’ Relays for speeds 
up to 200 microseconds. Two 2-page or better 
data sheets 329 and 342 present oper- 
ating information on relays for mili- 
tary use under wide temperature vari- and creep stability under continuous-use or other 
ations, and information on required exacting conditions are essential 
spark suppression circuit with induc- | Revolving dial zero 
tive and capacitive loads,—Stevens- | adjustment t 
Arnold, Inc., 22 Elkins St., S. Boston, | confidence. 
Mass. F “In place” bleeding 

e 656 on i 


A design for every 
application 


Accurate to 0.2% of scale 


For the unusual pressure gauge appli- 
Minimum hysteresis cation where extreme accuracy and 


Heise Gauges can be specified with 


Manufactured on special order only 
in ranges from 0-15 to 0-10,000 psi. 

Shock Relays. New 2-page bulletin Special designs for Sizes: 814", 12” and 16”, Prices: 
describes and illustrates maker’s min- V use with mercury $151.60 to $211.20. Write for catalog. 
iature high-shock relays, with a shock 
resistance of more than 100 G.—Hi-G 
Inc., Bradley Field, Windsor Locks, 
Conn. 


of air 





Newtown, Connecticut 


i Heise Bourdon Tube Company, Inc. 








175 on inauiry card 
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For Eye-Level 


3-way 
adjustable 
mounting 


TEMPERATURE INDIC/ 


> Readings... 


.. TEMPERATURE 
INDICATION 


Auto-Lite offers many ther- 
mometer styles, permitting 
plant-wide temperature obser- 
vation at low cost. Standard 
34 temperature ranges from 
5 ] minus 60°F to plus 750°F. 
\ / Send for latest catalog 
’ . . 
showing various types. 
Model F-1 temperature indicator—Rigid 
stem or capillary tubing for EYE-LEVEL 
remote reading. Priced from $22. 
THE ELECTRIC AUTO-LITE COMPANY 


INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 
NEW YORK + CHICAGO + SARNIA, ONTARIO 


ORS & RECORDERS 


» 176 on inquiry 





INSTRUMENT MEN 


tequired by oil company for career 


opportunitic » Sovth America 
Duties include supervision and job respon- 
sibilitics in installation and maintenance 
’ recording and 
measuring tem- 
and velocit 
production 


dicating 


ine of petro- 
requirement 
eering or equiv- 
alent in exp 
instrument 
leum i 
bonu $7,500 11 ) depending ¢ 
perience 0 nl benefits and hon 
vacations with traveling expenses. Replies 
confidential. Box 1540, Dent H-1, General 
Post Office, New York 1, N. Y 


SALES ENGINEERS 


Unique opportunity to get in on ground 
floor of young succ sful company ap- 
plying atomic energy to industrial uses 
(non-government) 

Young graduate engine with success- 
ful experience selling capital goods or 
control equipment needed for openings 
in Pittsburgh, Chicago, Southern Ohio 
and Southern Unitcd States. Salary and 


commission. Scnd complete resume to 


INDUSTRIAL 
NUCLEONICS CORP. 


1205 Chesapeake Avenue 
Columbus 12, Ohio 
The acknowledged leader in the field of 
development and manufacture of nuc- 
lear measurement and control equip- 
ment for heavy industry 








177 


- 178 








Electronics engineers and 
physicists interested in re- 
search and development 
on trigger circuits and 
high speed sweeps. Oppor- 
tunity to do original work 
on transducer applications 
to specialized problems in 
shocks and detonations. 
Box 245, Instruments Pub- 
lishing Company, 845 
Ridge Avenue, Pittsburgh 
12, Penna. 





INSTRUMENT ENGINEER 


With 
in the design of small mechan- 


several years experience 


isms, gear trains, capsules, bel- 
lows and other components fo! 
recording pressure, temperature, 
humidity and other physical 
phenomena. Location near Wash- 
ington, D. C. This is not a de- 
Prefer 


but will consider the equivalent 


fense job. college man 
in experience. Box 244, Instru- 
ments Publishing Company, 845 
Pittsburgh 12, 


Ridge Avenue, 


Penna. 
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NEW LITERATURE 





Time Delay Switch. New 4-page il- 
lustrated Bulletin SW-2 lists features, 
operation, electrical data, and applica- 
tions of maker’s time delay relay 
switch.—A’G’A Div., Elastic Stop Nut 
Corp. of America, Elizabeth 3, N. J. 

C 658 j 


Toggle Switches. New 4-page illus- 
trated bulletin lists features, electrical 
characteristics, and current values of 
maker’s toggle switches..-Network 
Mfg. Corp., P.O. Box Q, Bergen Point 
Sta., Bayonne, N. J. 

f 659 oF 


Power Oil Circuit Breaker. New 4- 
page illustrated Bulletin 71B7946 lists 
construction features, ratings, dimen- 
sions, and weights of maker’s power 
oil circuit breakers.—Allis-Chalmers 
Mfg. Co., 942 S. 70 St., Milwaukee, 
Wis. 

660 


RESISTORS, 
POTENTIOMETERS 


Resistors. New 14-page catalog de- 
scribes and illustrates maker’s “Noble- 
oy” resistors, composition resistors, 
wire-wound resistors, and suppressors. 

Continental Carbon, Inc., 13900 Lor- 
ain Ave., Cleveland, Ohio. 

661 


Potentiometers. New 4-page_ illus- 
trated Edition No. 3 presents features 
and developments in maker’s line of 
precision potentiometers. 4-page illus- 
trated Bulletin 135-30M presents de- 
scription and drawings for maker's 
potentiometers.—Helipot Div., Beck- 
man Instruments, Inc., S. Pasadena, 
Calif. 

662 


Potentiometer. New 6-page_ illus- 
trated Bulletin 10M presents special 
characteristics and specifications for 
makers “Series 1800” 0.02-percent- 
lineari:y and “Series 3500” 0.01-per- 
cent linearity ten-turn potentiometers. 

Birk!an Corp., 200 East 3 St., Mt. 
Ver on, N. = 

663 


Low-torque Potentiometer. New 4- 
page bulletin presents description, fea- 
tures, and general specifications for 
distributor’s ‘“Microtorque” potentiom- 
eter.—F. H. Paul & Stein Bros., Inc., 
New York, N. Y. 

664 


FILTERS 


Pipe Line Filters. New 4-page illus- 
trated Bulletin 210 presents features 
and dimensions for maker’s “Staynew” 
pipe line filters designed for low pres- 
sures up to 40 psi.—Dollinger Corp., 
11 Centre Pk., Rochester, N. Y. 

665 f i 


Filters. New 12-page illustrated Bul- 
letin MK-0553 describes applications, 
standard dimensions, case _ histories, 
and a selector chart for maker’s “Mi- 





cro-Klean” filters.—Cuno Engineering 
Corp., Meriden, Conn. 
we e 666 or 


MISCELLANEOUS 

Position Pickups. New 4-page illus- 
trated Bulletin M gives description, 
features, and common applications of 
maker’s “Microsyn Position Indica- 
tors.”—Doeleam Corp., Soldiers Field 
Rd., Boston 35, Mass. 

667 


Carbon Specialties. New 44-page il- 
lustrated Catalog 40A describes phvsi- 
cal and electrical properties of carbon 
and graphite, plus listing maker’s line 
of carbon and graphite specialties 
such as tube anodes, ground rods, elec- 
trical contacts, bearing materials, 
heating elements. dies, ete.—Stack 
pole Carbon Co., St. Marys, Pa. 

668 ard 


Fused Quartz. New 4-page bulletin 
describes and illustrates maker’s 
transparent and opaque fused-quartz 
products. Group of bulletins cover 
maker’s electric immersion heating 
units, thermowells, and acid-resistant 
cement.—American Fused Quartz 
Company, 18-20 Salem St., Dover, N. J. 

669 f ard 


Electric Clutch. New 12-page illus- 
trated Catalog 59 lists uses and fea- 
tures of “MICROTRIP” electric clutch 
control for power machines.— Micro 
Switch Div., Minreapolis-Honeywell 
Regulator Co., Freeport, Ill. 

rcle 670 f 


Miniature Ball Bearings. New 20- 
page illustrated Catalog (1953-54) 
presents designs and application data 
on miniature ball bearings — Miniature 
Precision Bearings, Inc., Keene. N. H. 

671 } 


Sphere Grinder. New broadside pre- 
sents operation of maker’s grinding 
machine used to reduce an irregular 
fragment of any solid material to a 
sphere.—Lovins Engineering Co., 8203 
Cedar St., Silver Spring, Md. 

rcle 672 or 


Seamless Tubing. New 4-page illus- 
trated bulletin describes facilities and 
products of maker of precision seam- 
less tubing.—-Uniform Tubes, Level 
Rd., Collegeville 2, Pa. 

673 or 


Racks, Frames, Supports. New 4- 
page illustrated bulletin describes 
maker’s line of ‘“Versabar” fixtures for 
construction, piping, racks, etc.—Ver- 
sabar Div., M-H Standard Co., Jersey 
City 4, N. J. 

Cir 674 


Electrode Selector Chart. New 4- 
page Bulletin GEC-657E lists maker’s 
line of welding electrodes (including 
properties, metal de posit analysis, 
technique, etc. in tabular form.—Gen- 
eral Electric Co., Schenectady 5, N. Y. 

675 f ard 


Welding, Brazing. New 12-page il- 
lustrated Bulletin GEA-5889 describes 
brazing processes used to replace cast- 
ing, forging, machining, and welding 
in various metal-processing opera- 
tions. 8-page Bulletin GEA-5945 cov- 
ers resistance-welding control. Gen- 
eral Electric Co., Schenectady 5, N. Y. 

676 ard 





SERVO LEAD 


A ——— NETWORK 


Investigate the Series 410 Low Pass Filters 
based on a new RC network, and specially 
designed as stabilization circuits for servos 
having a DC control stage. 


¢ Derivative or lead response in the low-frequency 
control region. 


¢ High-frequency cutoff with an attenuation peak at 
the carrier or ripple frequency. 


@ Reasonable phase angles in the high-frequency region, 
© Small size and weight obtained by plastic embedment. 
e Excellent temperature stability. 





Write for Bulletin 410. 


INSTRUMENT 
WAN =10) 5 Aw nO ntl ater 


203 RIVERSIDE DRIVE 
AUSTIN 4, TEXAS 





INSTRUMENT MECHANICS orgie - 

WANTED | INSTRUMENT MECHANICS 
The Tennessee Valley Authority wants nd aie ni i 
experienced instrument mechanics for 
work in chemical plants at Wilson Dam, 
Alabama. The work is inspecting, test- 
ing, repairing, adjusting, and calibrat- 
ing service instruments, including actu- 
ating connections and control equip- 
ment. Instruments are electrical, me- 
chanical, pneumatic, hydraulic, thermal, 
or any combination of these. Salary is 
$4500 per year for 40-hour week. Lil.- 
eral vacation leave, sick leave, and re- 
tirement benefits. 


Write to the 


TENNESSEE VALLEY 
AUTHORITY 


Division of Personnel 
Knoxville, Tennessee 
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FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 


PRESSURE » VACUUM - DRAFT 
HYDROSTATIC DEPTH & ABSOLUTE PRESSURE 
GAUGES BAROMETRIC PRESSURE 


DIFFERENTIAL PRESSURE 
FOR ALL PURPOSES SEND FOR BULLETINS 











UEHLING INSTRUMENT CO. Paterson, ni. 
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PRODUCT INDEX 


For more information on the following advertised products, 


circle product number 


PROCESS CONTROL 


Process Control, Bailey Meter 
Process, Reversal Control, Askania 
Electronic Controller, Fi: 
Combustion Control, Hays 

d/p Cell Transmitter, Foxt 


Metagraphic Instrument System, Brist 


Pneumatic Instrumentation, Hagar 
Process Instrumentation, F. & Porter 
Electromax Controller, L. & Northrus 
Combustion Control System, Hagar 
Transet Control System, Taylor 
Control Panelboards, Panellit 
Electronic Control, Barber Colmar 
Valve Positioner, Moore Product 
Process Instrumentation, MH 
Combustion Control, Standard |r 
Controlling, Telemetering, Brist 
Electronic Control System, Swarty 
Process Instruments, Penn Industria 


VALVES 
Flex Valves, Farr Flexible 
Control. Valves, Kieley & Mueller 
Valves—Hancock, Safety, MM& M 
Solenoid Valves, Atkomat 
Control, Butterfly Valves, 
Proportional Valves, M-H 
Solencid Valves, Automat 
Powell Valves, Specia! S ¥ 
Magna-Stroke Valves, NGI 
Butterfly Control Valves, ( 
Valves—Sequence, Solenoid, 
Butterfly, Slide Valves, W. ‘ 
Control Valves, Hamme'-[ 


TEMPERATURE 


Thermocouple Wire, Lev 

Pyrotron Electronic Pyrometer, Bai'ey 
Resistance Thermometers, Fielder 
Heat Transfer Equipment, S & Ko: 
Electromax Temperature Control, | 
Temperature, Pressure Control, 7 
Industrial Freezers, Webbe 
Speedomax Multipoint Indicator, 
Thermometers, U. S. Gauge 
Pyrometers, Thermocouples, B 
Stacon Temp. Regulators, Farr 
Sealed-in-glass Thermostats, Ed 
Thermal Devices, Contro! Product 


C 


Dial, Recording Thermometers, Palme 


+ 


Thermowells, Trinity Equipmer 


Pyrometers—Optical, Surface, Immer- 


; ; + 


sion, Pyrometer Instrumer 
Dial Thermometers, Gauges, F 
Hygro-Thermograph, Bendix-Fris 
Pyrometer Supplies, M-Honeywe 
Radiation Pyrheliometer, Eppley Lat 
Tempscribe Recorders, Bacharac} 
Thermometers, Industrial, M 
Dial Thermometers, Moa 
Temperature Recorders, Foxt 
Temperature Bridge, Potentiometer, 
Rut 
Thermometers, Controllers, P! 
Autronic Temperature Controller, 
ae 
Thermocouple Heads, Gordo: 
Heat-flow Transducer, B & Whitle 
Temperature Indicators, Recorders, 


t¢ 


PRESSURE 


Anti-Freeze Regulator, | 

Pressure, Combustion Control, 
Askania 

Miniature Transducers, CEC 

Miniature Indicators, Hay: 
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postage-free card on page 1435. 


Precision Manometers, Wa 
ThrusTorq, Ha 

Maxisafe Duragauges, Ast 
Pressure Gages, U. S. Gaug 
Pressure Gages, Acragage 
Manometers, Meriam Instrument 


Air Pressure Regulator-Booster, Ken 
Slack-tube Manometer, F. W. Dwyer 


Pressure Gages, Marsh Instrument 
Airpak Regulator, Filter, Conoflow 
Air Boost Pumps, Spragu: 
Low-pressure Gages, Marshalltowr 
Piezoelectricity, omnanentes, 
Helicoid Gages, Ar ; 

Pressure Reguistors, yr rma 
Precision Dial Gauges, +. 
Hydrostatic Pressure Gages, 
Pressure-operated Switches, Me 


WEIGHT 


Center-tower Scale, Exact Wei 
Pneumatic Weight "sas “ 


FLOW 


Pulsafeeder Pump, Lapp Insuls 
Electronic Flow Meter, Hays 
Flow Meters, Foxboro 

Air Mass Flow, Hagar 
Rotameters, Pumps, Schutte 
Ratographic Totalizer, F. & Por 
Ring Balance Flow Motors, Hagar 


Volume Telecounters, Ar an Meter 


Controlled Volume Sena, M. Roy 
Flow Meters, U. S. Gauge 

Flow Switches, Revere 

Fuel-Air Ratio, Standard 

Flow Manometers, Meriarn 

Solids Massometer, Wallac: 

Air Velocity Velometer, Al; 
Electronic Flow Meters, Penr 


LEVEL 

Liquid Level Control, Fisher 
Electronic Level Control, Fielder 
Liquid-level, Float Switches, Revere 
Truscale Level Gages, Jerguso: 
Remote Eiectrenic Tank Gage, Var. 
Tank Gage, Liquidometer Cort 
Hydrostatic Tonk Gage, Vel 

HUMIDITY 
Humidity Control, Tay 
Hygro-Thermograph, Bendix-Friez 
Hygrometers, Hydrometers, Moe 


ANALYTICAL 
Gas Analysis, Bailey Meter 
CO, Recorders, Hay 
Density, Humidity Control, Taylor 
pH, Chlorine Control, W. A 5 a or 
IR Plant-Stream Analyzer, L-Becker 
X-ray Diffractometer, Goniometer, 
lore 
Consistency Recorder, M-Honeywe 
Flue Gas Analyzer, Standard Inst 
Ultra-Viscoson Viscometer, Bendix 
Inert Gas Generators, Kemp 
Gas Analysis, Gow-Ma 
OPTICAL 
Photoelectric Cells, IRC 
Optical Parts, Coatings, Unert 
TEST CHAMBERS 

Bench Test Chambers, Webber . 
Test Chambers, Standard Cabinet 

INSPECTION, TESTING 
Inspection Light, Eder Instrument 
Toolmakers’ Microscope, 


Black Light, U!tra-Violet 
Scleroscope Hardness Tester, Shore 


SPEED, TIMING 
Miniature Velocity Pickups, CEC 
Motor Speed Control, Servospeed 
Timing Devices, Motors, Haydor 
Hand Tachometer, Amthcr 7 
Motor Controllers, Geraid K. Helle 
Time Delay Switch, AGA 


RECORDING 


Electric Typewriter, Telecompu 
Recording, Telemetering, Brist 
PM-10A Oscillograph, Genera 
304-AR Oscillograph, DuMon 
Oscillo-Record Camera, Fair 
Recording Oscillographs, He 
Electronik Recorder, M-Honey 
Recording Oscillograph, Century Ge 
Magnetic Storage, Recording, ERA 
Recorder Charts, Brist 

Analog Data Recorder-Printer, S-Ame 
Magnetic Recording, Hughes 
Magnetic Recording, Brush Electr 
Magnetic Recording, ERA 
Oscillograph Recording, Mid 


POSITIONING 
Magnetic Fluid Clutch, Texa 
Shaft Monitor, Digital Converter, ERA 


COUNTERS 


Counters, Mechanical, Electrical, V-Root 
Productirneter Counters, Durant 
Magnetic Impulse Counter, Kellogg 
Counters—Electric, Photoelectric, PIC 


COMPUTERS 


Square-root Planimeter, Librascope 


Volts-to-digits Teleducer, Telecomputing 

Digital Computing, Burroughs 

Digital Computers, ERA 

Data Reduction, Automatic Plotters, 
Oscillograph Readers, Benson-Lehner 

Digital Computers, Data Conversion, 


= 


tir 


+ 


ine 
1G 


Computers, Data Handling, ERA 


eens 
Flux Measurement, G 
Tape Wound Cores, ree vy 
Wound Magnetic Cores, T & Skinner 


RADIOACTIVITY 


Pocket Dosimeters, Victoreer 


ELECTRICAL & ELECTRONIC 
INSTRUMENTS 


Constant Voltage Transformers, Sola 

Voltmeters, Indicators, Genera! Electric 

Pulse Control Equipment, Burroughs 

VTVM (2 cps. to 700 Mc.), H-Packard 

Panel Meters (20 ya.), Welct 

Resistance Bridge Oscillator, Bendix 

Voltmeters, Ammeters, U. S. Gauge 

Oscillator-Amplifier, Impedance Bridge, 
Brown Electro-Measurement 

MagneticFluid Clutch Meter/Positioner, 
Texa Ir truments = 

Electric Indicating Meters, Cole 

Amplhifier, Bridge Balance, Galvanom- 
eters, Heiland Research : 

Pocketscopes, Pulsecopes, Waterman 

Thermal Converter Power Recorder, 
M-Honeywe 

UHF Generator, Measurement 

Am.neters, Rochester 

Servoscope Servo Tester, Ser 

Portable Galvanometers, G-M La 

Long Scale Indicators, Hickok 

Spectrum Analyzer, Polarad 

Potentiometer, Bridge, Rut 

Grid-dip Mc. Meter, Measurer 

Delay Lines, ERA 

© Meter, 

Servo Lead, Filter Networks, Wh ite 

Voltage Regulators, na, Superic 

Galvanometers, Mia n Ge 
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. design ... construction. 


SPECIFY » BUY + USE 


‘STABILINE 


WR | ELECTRONIC 


mt Automatic 


INSTANTANEOUS 


VOLTAGE 
REGULATORS 


TO MAINTAIN CONSTANT OUTPUT VOLTAGE 


REGARDLESS OF LINE OR LOAD CHANGES 


Featuring: 
INSTANTANEOUS CORRECTION — as compared with other 
forms of line voltage correction. 


EXCELLENT STABILIZATION and REGULATION — the maximum 
change in output voltage will not exceed . . . + 0.25 of 
1% for any or all variations in operating conditions . 
+ 0.1 of 1% for input voltage changes ... + 0.15 of 
1% for load current changes or load power factor changes 
from lagging 0.5 to leading 0.9, 


MINIMUM WAVEFORM DISTORTION — except under the most 
adverse conditions, distortion is less than 2%. 


WIDER INPUT RANGE — than most competitive types. 95-135 
volts for a nominal of 115 volts and 195 te 255 volts for a 
nominal of 230 volts. 


ADJUSTABLE OUTPUT VOLTAGE — a nominal 115 volt output 
is adjustable from 110 to 120 volts and from 220 to 240 
volts on a 230 volt nominal output. 


INSENSITIVITY TO FREQUENCY CHANGES — but to maintain 
optimum correction characteristics, tolorances should not 
exceed + 10% of the specified frequency. 


rue SUPERIOR ELECTRIC co. SE 
“a0 


BRISTOL, CONNECTICUT 


Momafpttioane of 


POWERSTAT VARIABLE TRANSFORMERS POWERSTAT LIGHT DIMMING EQUIPMENT 
STABILINE AUTOMATIC VOLTAGE REGULATORS VARICELL D-C POWER SUPPLIES 
VOLTBOX AC POWER SUPPLIES SUPERIOR 5-WAY BINDING POSTS 


fe ee ee es 


Designed to meet the most exacting requirements for a-¢ line voltage 
stabilization, STABILINE Automatic Voltage Regulators type IE are pre- 
cision built . . . subject to the most rigid manufacturing specifications 
but have the important characteristics of circuit simplicity and mechanical 
ruggedness. 


Each STABILINE type IE is checked and rechecked to assure or better the 
published performance characteristics. A STABILINE Automatic Voltage 
Regulator built by The Superior Electric Company is superior in perform- 
ance, design and construction. 


THERE'S A STABILINE TYPE IE TO MEET YOUR NEEDS 


Standard models are available in numerous ratings in capacities up to 5.0 KVA. 
Special types can be application engineered to meet practically any individual 
requirement. 


FOR COMPLETE INFORMATION = use the 
attached coupon to send for your copy of Bulletin 
$351 including engineering and application data. 


ee ee ee ee me me ee ee ee ee ie ee ne ee eT eee 


THE SUPERIOR ELECTRIC COMPANY 
709 MAE AVENUE, BRISTOL, CONN, 
Please send my copy of Bulletin $351. 
NAME 





POSITION _ 


CO. ADORESS 





city ZONE STATE 


Geweecescuescannad 
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OISTURE OR 
CONDENSATION TRAP 


: 
a ae 
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Like the TITUS STATION of Metropolitan trated above is a standard appli 
Edison Co. at Reading, Pa. where 24 PENN 0 st 01 en (or ose) an electri I 


Electronic Flow Meters handle all Flow differential due to a clogging filter 
and Level Measurements. 





Mercoid Type PPQ Diaphragm Differential Pressure 
Controls operate from minute changes (.03” water) in 


Yo U Ne e d A T] i) ma tic the difference between two pressures. 


Ranges to cover most applications (inches of water) 
3 p RA QE 6” vacuum to 6” pressure, and 30” vacuum to 30” pres- 
M E TURE and/or PRESSU sure. Available for various circuit arrangements. 


Electrical Capacity—0.3Amp. at 115V., A.C. or 0.15 


Amp., at 230V., D.C. Can be furnished in explosion- 
proof or weather-proof cases. 


WRITE FOR BULLETIN CA-3P 


OF ALL 3 | THE MERCOID CORPORATION 
ae 4201 W. BELMONT AVENUE, CHICAGO 41, ILLINOIS 


New York: 205 East 42nd St Philadelphia: 3137 N. Broad St. 

















187 


i INTEGRATOR 





RECORDING 
PEN 


INDICATING 
POINTER ei 


OS EE aa 


F R E E ! Special engineering report cov- } e 
ering Flow Meters for sehen ound Core Bulletin 
units with correction data, installation dia- I} 


grams, and methods of compensation. 


Write for new Bulletin WC-353, containing latest 
Se a 


information on Thomas & Skinner Wound “C” 
’ F - and Toroidal Cores. Complete with specifica- 
More than 40 Years Experience tions and value graphs. Standard sizes available 


.«.more than 10,000 Installations from stock—special shapes designed to specifi- 
cations. 


PE . N N D USTRIAL For latest data on T & S stamped OrthoSil lami- 
ations, write for Bulletin L-752. 
INSTRUMENT CORP. [aan 


PENN BUILDING Specialists in Magnetic Materials 


4110 HAVERFORD AVE. [ff 
PHILADELPHIA 4, PENNA. THOMAS & SKINNER 
Steel Products Company, Inc. 


1118 EAST 23RD STREE INDIANAPOLIS 7, INDIANA 
F re informatior e 188 rd. 
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RESISTORS, POTENTIOMETERS 


A 
Rheostats, Switches, Chokes, Ohmite .. 
Resistors, Capacitors, Mallory 
Slide-wire Rheostats, Welch —.............. 
Precision Potentiometer, Fairchild 
Deposited Carbon Resistors, Rockbar . 
Precision Potentiometers, Helipot —...... 


RELAYS, SWITCHES 
Silic-O-Netic Delay Relay, Heinemann 
Sensitrol Relays, Weston .. 
Relays—Precision, Industrial, Clare .... 
Remote Control Switches, Auto. Sw. .... 
Waterproof Snap Switches, Contro! 

Products ... a 
Relays, Advance Electric .................... 
Relays, Switches, Automatic Electric 
Time Delay Switch, AGA ............. : 
Pressure-operated Switches, Mercoid .... 


ELECTRONIC COMPONENTS 
Aircraft Electrical Cable, Lewis 
Wires, Cables, Cord, Chester 
Contacts, Capacitors, Mallory ; 
Selenium Rectifiers, Photocells, IRC —.. 
Vibration, Shock Mounts, Lord ............... 


d No. 


Rayonic C-R Tubes, Waterman . 
Plug-in Base Sockets, Alden . 


Servoboard, Servoscope, Servo Corp. 


Batteries, Burgess = 

Plug-in Connectors, Cannon 

Pilot Lights, Dialight Corp. 
Electronic Supply Catalog, Allied 
Heat-flow Transducer, Beckman & W 
Plastic Cable Clips, Weckesser 
Variable Transformers, Superior 


ENCLOSURES, PANELS 
Panels, Control Boards, Falstrom 
Control Panelboards, Panollit 
Control Panels, Automatic 
Enclosures, Panelboards, Kirk & Blum 


AIR FILTERS, DRYERS 


Switch 


Dynamic Air Dehumidifiers, Industro! . 


Air Line Filters, Cuno Eng. . 
Dynamic Air Dryers, Kemp .... 
Air Filter, Regulator, Conoflow 
Hydryer Air Dehydrator, Pritchard 


TUBING FITTINGS 
Tube Fittings, Special Screw 


MOTORS 


4d No, 
Frac.-hp. Motors, Generators, Elinco .... 
Timing Motors, Haydon 
Small Motors, Barber-Colman 


MACHINED PARTS 
Swiss-made Precision Parts, Histon 
Machined Gears, Quaker City .000000.... 
Shafts, Pivots, Parts, W. V. Johnson ...... 


ENGRAVING, MARKING 


Engraving Machines, H. P. Preis. ........ 
Numbering, Marking, Acromark .......... 
Engravograph Milling, New Hermes .... 
Engraver, Profiler, Etcher, Green 


SHOP, LAB EQUIPMENT 
Mercury Oxifier, Filter, Bethlehem ........ 
Hydraulic Lab Presses, Wabash 
Rubberized Abrasives, Cratex Mfg. 
Jewelers-type Lathes, Lovin 


MISCELLANEOUS 


Chemical Industries Exposition .......... 79 
Instrument Correspondence Courses .... 95 


Consultants 


152, 153, 154, 155, 156, 157 


Sealed-in-glass Thermostats, Edison .... Small Motors, Barber-Colmar Positions .. 177, 178, 179, 180, 182, 183 


INSTRUMENTS 
make eT evel 
OFFERS YOU 


A BALANCED DIET 


Regular issues contain articles on var- 
ious subjects within the great and 
growing tield of Measurements, Anal- 
ysis, Computing, Inspection, Testing, 
Metering and Automatic Control, Kn- 
gineers, Production Managers as well 
as Research Men and Executives find 
instruments, with its balanced diet, 
a source of valuable practical infor- 
mation. 

The regular subscription price in U.S. 

and Canada is $4.00, BUT: 

On two or more new subscriptions or 
renewals sent together on one order 
the rates will be reduced as follows: 


2 separate one-year subscriptions § 6.00 
3 separate one-year subscriptions 7.50 
4 separate one-year subscriptions 9.00 
6 separate one-year subscriptions 10.00 


SO YOU SEE—If five or more of 
you subscribe or renew together, the 
cost of each one-year subscription 
will be only $2.00. No subscriptions 
can be entered which do not give com- 
plete information. 


Your Inquiry Card —> 
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Position 
a aS 2 Ray ee ee 


INSTRUMENTS PUBLISHING CO. 
845 RIDGE AVENUE, PITTSBURGH 12, PA. 
I am sending the subscriptions for Instruments listed below. 


Please invoice me according to the above special rates. 









































Products Manufactured —— ~__ 
Products Manufactured —.. 
Products Manufactured 


Products Manufactured 


Company 
Company 
Company 


INFORMATION CARD—SEPTEMBER, ‘53 


Not , 
Check square er extra cards a ot good after November 1, 1968 
For further details concerning developments reported in advertisements, New Product or N Literat: 
reviews, CIRCLE THE NUMBER corresponding to that which appears with the ad or write-up. 144 cn 


Advertised Products New Literature 


21 41 61 Bt 1Ol 121 141 161 181 501 521 541 56! 
22 42 62 502 622 542 56 
23 43 63 503 523 543 
24 44 64 504 524 
25 45 65 505 525 
26 46 66 506 526 
27 47 67 507 527 
28 48 68 508 52% 
29 49 69 509 529 
30 50 70 510 530 550 650 670 
3151 71 Sil 531 S51 571 591 611 631 651 671 
32 52 72 512 532 552 572 592 612 632 652 672 
33 53 73 513 533 553 573 593 613 633 653 673 
34 54 74 514 534 554 574 594 614 634 654 674 
35 55 75 515 535 555 575 595 615 635 655 675 
3% 56 76 216 236 256 276 296 316 336 356 376 39% 516 536 556 576 596 616 636 656 676 
37 57 77 217 237 257 277 297 317 337 357 377 397 517 537 557 577 597 617 637 657 

38 58 78 218 238 258 278 296 3168 338 368 378 398 518 538 558 578 598 618 638 658 

19 39 59 79 219 239 259 279 299 319 339 359 379 399 519 539 559 579 599 619 639 659 

20 40 60 80 100 120 220 240 260 280 300 320 340 360 380 400 520 540 560 580 600 620 640 660 


Please fill in the following COMPLETELY: 


INSTRUMENTS 





ADVERTISERS' 


Acragage Corp. 

Acromark Company 

Advan.e Ecctric and Relay Co. 

A'G’'A Division of Elastic Stop Nut 
Corp. of America 

Airmatic Valve, Inc. 

Alden Products Co. 

Allied Radio Corp. 

American Chain & Cable Co. 

American Machine & Meta's, Inc 

American Meter Co. 

Amthor Testing Instrument Co 

Arnold Engineering Co. 

Askania Regulator Company 

Atkomatic Valve Company 

Automatic Electric Sales Corp 

Automatic Switch Co. 





New Products 


201 221 241 261 281 301 321 341 
202 222 242 262 282 302 322 342 
203 223 243 263 283 303 323 343 
204 224 244 264 284 304 324 344 364 
205 225 245 265 285 305 325 345 36! 
206 226 246 266 286 306 326 346 366 
368 











RFSRs 
EE 
§ 


207 227 247 267 2A7 307 327 347 36 
208 228 248 268 788 308 376 348 

209 229 249 269 289 309 3/9 347 369 
210 230 250 270 290 310 330 350 370 390 
211 231 251 271 291 311 331 351 371 391 
212 232 252 272 292 312 332 352 372 392 
213 233 253 273 293 313 333 353 373 393 
214 234 254 274 294 314 334 354 374 394 
215 235 255 275 295 315 335 365 375 395 


S8ESRESEE 


SElESE 
SSSSRF88 
SSSSRSERE 
SetPSEESE 
SESERLESE 


SEEsETE 
SESSEREEE 


o 


Bacharach Industrial Instrument Co. 
Bailey Meter Co. 
Barber-Colman Company 
Beckman & Whitley, Inc. 
Bendix Aviation Corporation 
Benson-Lehner Corporation 
Continued on neat page 
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Hewlett-Packard C 


© Electric Auto-Lite CO. ec ccncnccccceecceeeenneenenee 1430 
A D Vv E 4 Ti 4 E R s i N D E £ Electric indicator Co. we Hickok Electrical Instrument Co. 
Engineering Research Assoc’ . Histon Corporation _ 
Div. ot Remington seed, DS: anesunns Hughes Research & Developm 
Eppley Laboratory 7, saiebiidinebecanenaieiiaie ant Laboratories 
panen Loge So. fac. Hd ae Se e." WMinois Testing Lebavetodion, bas. = 
inton @ VOrporetion . Industrial Div., Minneapolis-Honeywel 
Bristol Co. vn, U2T6-1277, W400, we mae pede © tavtraumee? Carp. — + Eeenieter tb aces 
Brown Electro-Measurement | Corp. aa Farris Flexible Melwe Corp ae Industrial Nucleonics Corp: 
ee yy A Company . ened Farris Stecon Corp. ne ee Industro! C enna 
urgess Battery C 
Burroughs, Electronics Instruments Div. — Instrument. Division 
Cannon Electric Co. setinittianstiniaiteiail Fisher Governor Co. 
Century Geophysical Corp. .... a Foxboro Company _.... Jerquson Gage & Valve Co. .. ee 
Chester Cable Corp. “- ~~ 1266 Friex Instrument Div., “Bendix stage tips ty Selneen iegheeneng Co., , Welton gue 
Chemical Industries Exposition ‘ 1409 
Cincinnati Div., Bendix ......... nee $000 Gaertner Scientific Corp. sess sennennnnnnanes seenesecate Kellogg Sutichboard | & Supply Company . 
Clare & Co., C. P. eae ? General Electric Compeny ase cae Kemp Mig. Co aa 
Cole Instrument Company un 1339 G-M Laboratories, Inc. . ccseene Kendall Controls Corp. 
Conoflow Corporation ...... * ait Rea She a ae aa Kieley & Mueller, Inc. ... 
Consolidated Engineering Corp. a. 1267 Gow-Mac Instrument Co. Kirk & Blum Mfg. Co. 
Continental Equipment Co. Green Instrument Co. ....................... 
Control Products, Inc. .............. eS Lapp Insulator Co., Inc. 
Cratex Manufacturing Co. vane # Hagan Corporation .. peiiastalii 4 Leeds & Northrup Co. ..... 
Cuno Engineering Corporation anictubitnnian t Hammel-Dahi Co. .... RTE = Levin ‘ Son, Inc., Louls 
. weeeees es ewis Engineering Co. ....... 
Dialight Corporation . somientsenpansnummmmuasaanioeits Ha srseeereese Librascope, Inc. 
DuMont Labs. gms PID Ds ecssiesinin = Helland Research Corp. . : iescince aD Liquidometer Corp. _.. 
Durant Mfg. inihdansouetbadscidai ual Heinemann Electric Company inti Sisdalieal Liston-Becker Instrument 
Dwyer Mfg. Co., hk pcdctntsiionaanks ee ae — he Co. seseee 14 Lord Manufacturing Co. .... 
elico a “geen es 
ater yay Co. , [omen puiboaaial gd Saeen Beckman Ir Instrument, Tne. .. - Matlory & So. na Moore — 
Edison, Inc., omas quemanmvensnmenssepsenenmuanesunebese eller Com . . oe axwe re, Inc. . 
Marsh Instrument Co. .. 
Marshalitown Mfg. Co. 
Measurements Corp. .................... 
Mercoid Corp. 
Meriam Instrument Co. 
Midwestern ee Li 


FIRST GLASS Milton Roy 


PERMIT We. 1441 Minneapol Bnet 
Regulator Co. _... eevee 4316, 1346-1347, 1390 
(Sec. 34.9 P.L.&R.) Moe! er Instrument Co. . 1399 


ITTS Monsell ‘ 
P BURGH, PA. Moore broducts Co. 


Nash Engineering C 
ve Bg om E tp 

New fermen, Inc. ieee 
North American Philips Company, carne 


Ohmite Mfg. Co. 


Pacific Div., Bendix ... 

Palmer Thermometers, Inc. 

Panellit, Inc. . 

Penn Industrial Instrument Corp. . 
Philadelphia Ther 

Polerad Electronics Corp. 

Preis sogravne Machine Co., H. P. 
Pritchard & Company, J. F. ................. 
Production Instrument Company . 
Pyrometer Instrument Co. . 


Quaker City Gear Works ‘cis 
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aS 1 International Correspondence Schools 
"Inside Front Cover International Rectifier Corporation ..... 
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INSTRUMENTS PUBLISHING CO. 
845 Ridge Avenue 
Pittsburgh 12, Pa. 


Revere Corporation 4 America Lecce 
Rochester Mfg. Co., Inc. ... x 
Rockbar ae Og ae 

Rockwell Co., Saas 

R-S Products Corp. 
Rubicon Co. . 





Schutte & Koerting Co. _... 

Servo Corporation of America vena 
Servospeed Division of Electro Devices, inc. 

Shore Instrument & Mig. CO... cvceccvecnmeenee 1428 
Sola Electric 
Special Screw Products Co. 

Sprague Engineerin | ene Sales. Corp. 
Standard Cabinet 

Standard Instrument Co. 


Streeter-Amet Company ....... Sa 
FIRST GLASS Superior Electric Co. = 
PERMIT We. 1441 Swartwout Company 
(Sec. 34.9 P.L.&R.) Taylor & Co., W. A. 
PITTSBURGH, PA. Taylor Instrument Companies 


Telecomputing Corporation 
Tennessee Valley Authority 

Texas Instruments Incorporated _.. 
Thomas & Skinner Stee! Products Co., 
Trinity Equipment Corp. . 

















Uehling Instrument Co. . 

Ultra-Violet Products, Inc. 

Unerti Optical Co., John 

United States Gauge, Div. of American 
Machine & Metals, !nc. 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


3c-POSTAGE WILL BE PAID BY— 











Vapor Recovery Systems Company 
Veeder-Root Inc. .. 
Victoreen Instrument Co. .. 


Wabash Metal Products Co. 
Wallace & Tiernan Products, Inc. 
Waterman Products Co., Inc. 

Webber Manufacturing Company, Inc. 
Weckesser Company 

Welch Scientific Co., W. M. 

Weston Electrical Instrument Corp. 
Wheelco yong Division, Barber- 
Colman Compa ; 

White Eetromest | Leteraterien 


INSTRUMENTS PUBLISHING CO. 
845 Ridge Avenue 
Pittsburgh 12, Pa. 
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TWO NEW 


DWESTERN 


EEE) «109 GALVANOMETER 


1O8 GALVANOMETER 


P 


pp MONON NMA AA Adan, 
|| MIDWESTERN || 


i} -GEOPHYSICAL LABORATORY i 
3401 SOUTH HARVARD e TULSA, OKLAHOMA Ve ||| l/ | l/ / l/ i] yuyu 


“You Can Rely on Widuestern™ 





Ww Attn a 


Hs I ” 


; 


Balanced Angle Valve, 





it with Holo Plug, control- 
ling oil level on Gas-Oil 
Separator in Saudi Arabia. 


2 Write for your copy of our new Angle Valve Bulletin. 


HAMMEL-DAHL COMPANY 


175 POST ROAD, (WARWICK) PROVIDENCE 5, R. 1., U.S. A. 


SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. I., U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 





